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I. EXECUTIVE SL'MJ\,IARY 

A. Nature of the Chemical Strcs or 

The Environmental Fate and Effects Division (EFED) has reviewed the proposed new use of 
chlormequat chloride on bedding plants and containerized nursery crops (Cycocel®; EPA Reg. No. 
241-74). Chlormequat chloride is currently registered for use on indoor greenhouse ornamental 
crop . Chlormequat chloride, the sole active ingredient in Cycocel~, is a plant growth regulator 
(PGR) applied as a drench or spray to greenhouse plants and proposed outdoor pray on 
containerized ornamentals. 

B. Conclusions - Exposure Characterization 

Chlormequat chloride is expected to be moderately mobile to mobile (F AO c1assi fication 
scheme) in the environment. Major routes of dissipation in the environment include microbial 
degradation in soils and aquatic systems. Chlonnequat chloride is expected to be relatively non
persistent in soils and short-lived in aquatic environments. 

C. Conclusions - Effects Characterization 

For aquatic organisms on an acute basis, chlonnequat chloride is cla sified as practically 
nontoxic to freshwater and estuarine/marine fish, slightly toxic to freshwater and estuarine/marine 
invertebrates, and moderately toxic to aquatic plants. The chronic no-observed adverse effect 
concentration (NOAEC) for freshv.-·ater invertebrates is 5.0 mg ai/L. No other chronic aquatic data 
are available, and in the absence of data, risk is presumed. For terrestrial organisms, chlormequat 
chloride is categorized as slightly toxic to birds, moderately toxic to mammals and practically 
nontoxic to honeybees on an acute basis. Chronic toxicity endpoints for birds and mammals include 
decreases in weight gain. Sensitive terrestrial plants are negatively affected by chlonnequat 
chloride. 

D. Potential Risks to Non-target Organisms 

Based on this screening-level assessment, the proposed new use of chlormcquat chloride 
could result in acute and chronic risk to terrestrial wildlife, risk to terrestrial plants, freshv.rater fish, 
and Federally-listed threatened and endangered (1i ted) aquatic plant species. The acute risk level of 

. concern (LOC) is exceeded for all birds foraging on short grass, tall grass and broadleaf plants/small 
insects and for small-sized (20g) birds foraging on fruits/pods/seeds/large insects (RQs 0.64-11 ). 
The listed species LOC is also exceeded for medium-sized ( 1 OOg) birds foraging on fruits/pods/large 
insects. While a NOAEC was not determined for birds, using the lowest dietary concentration 
tested indicates potential chronic risk to birds in all forage classes. Potential acute risk to mammals 
of all size classes is indicated for the short grass, tall grass and broadleaf plant/small insect forage 
classes, and for small- (15g) and medium-size (35g) classes foraging on fruits/pods/large insect . 
Potential chronic risk to mammals is indicated for all size classes for the short grass, tall grass and 
broadleaf plant/small insect forage classes, and for small-size mammals foraging on -
fruits/pods/large insects. Table I summarizes the potential risks to listed species from direct and/or 
indirect effects due to the proposed applications of chlormequat chloride. 
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E. Data Gaps and Uncertainties 

There are several data. requirements that hav,e not been satisfied in support of this registration 
action. The lack of data increases the uncertainty of this assessment 

There are currently n,o acceptable data for hydrolysis. photolysis, anaerobic soil metabolism 
or terrestrial field dis:sipatlon. In the absence of data, it was assumed that ch]onneqoat chloride is 
stable to hydrolysis, photolysis and anaerobic metabolism. In the aerobic, soil and aerobic aquatic 
metabolism studies all transformation prqducts gr.eater than 10% of the applied may not have been 
identifi.ed. These studies are therefore classified as supplemental. A total residue approach was 
used for calculating the aerobic soil metabolism half-life for exposure modeling. 

There are currently no data regarding the toxicity of chlonnequat chloride to fresh\vater fish 
on a chronic eaxposun: !basis; therefore risk is ptt;esumed for tihese organisms. AdditicmaHy, there are 
no data avail.able to evaluate the potential chroni,c risk to ,estuarine/marine organisms. The avian. 
reproduction study with ch]ormequat chloride did not determine the required. NOAEC d.ue to 
significant treatment-related effects at aU treatment levels. The terrestrial plant seedling emergence, 
study also did not establish a NOAEC, also due to effects at ,all treatment levels. 

Smee there are no specific nursery scenarios for aquatic exposure modelini, surrogate 
scenarios were used. The· turf scenarios were chos·en as :surrogates because they co:osis:t of high 
org:anic matter top soil layers that ru:e similar to soils used for bedding plants in nurseries. Hm;,.•ever,. 
the extent to whfoh the meteorological and agronomic characteristics of the surrogate scenarios are 
representative of actual use sites in nurseries is uncertain. 

Table 1. Listed species risks associated with potentiail dir:ect or indirect eftects d.ue to the pmpos,ed. 
aoolications of cMormeQuat chloride in containerized omame:ntm production. 

UstedTaxon 

Terrestrial and semi-aquatic 
p]ants - monoc-0ts 

Terrestrfal and $emi-£1qm11ti,c 
plants - dicots. 

[nsects 

Bwds 

T·errestrfal phase amplubians 

Reptiles 

Mammals 

Aquatic plants 

' Freshwater fish 

Direct Effects 
Acute 

Yes, 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 
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Direct Effe.!:ts 
Chronic 

Yes 

Yes 

Yes 

Yes 

Nodati 

No data 

Yes1 

Yes.' 

Yesl 

Yes.' 

Ye~1 
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Freshwater invertebrates No No Yes ' 

Mol.lusks No data No data Yes.1 

' 

.Marine.iestuarine fish No No da:ta Yes 1 

.Marine/estuarine crustaceans No No data Ye~1 

'Non!isted LOC exceeded for terrestrial. and ~emi-aquatic plants (monocots and dicots), therefore potential for ad.verse 
effects to those specie:, that rely eith.er on a specific plant spe¢ic..~ or muldpl.e plant species. PJant indirect effects may 
include general habir.a~ modification, host plant loss, and food supply disruption. 
1\Vhen da:ta are unavailable, risk is presumed, 

U. PROBLEM FOR.MlJJ..ATION 

A . Stressor Source and Distribution 

1. Source and In.tensity 

This screening-level environmental fate and ecological risk assessment evaluates the 
potential[ risk to non-target organisms from the proposed ne\v use of chlorme_quat. chloride as a 
backpack or ground spn,w on containerized ornamentals and bedding plants in nurseries and 
shadehouses. Ch]ormequat chloride, the sole activ,e ingredient in Cycocel''. is a plant growth 
regulator (PGR) currently registered for application as a drench or spray to greenhouse plan.ts. This 
assessment focuses on potential risks associated with the proposed chlormequait chloride use on 
ornamentals and bedding plants in nurseries) shadehouses, and other non-enclosed structur,es. 
Greenhouse uses were· not considered since aquatic and terrestrial exposures are expected to be 
minimal due to the closed~system natur-e of their operations. 

According to the product labels, a primary us,e of chlormequat chloride is as a tank mix with 
another PGR, B-nine ( daminozide; EPA Reg. No. '400-69)., a practice which, in many cases, resultrs 
in ibetter growth control than either product alone (Latimer et at, 2001 ). B-nine is currently 
registered for outdoor uses. 

2. PhysicaIJCh.emical/Fate and Transport Properties 

Chlormequat chloride is a. quaternary ammonium cation, a diverse group of molecules 
oommonly known as .. quats". More specifically,. chlormequat chloride is a type of quat known as 
didecyl ammonium chloride {DDAC)., recently reregister,ed by the Antimicrobials Division {USEP A 
D325481, 2006). The quaternary ammonium cations are permanently charged, independent of the 
pH of so1ution. · 

Chlormequat chloride is expected to be moderately mobHe to mobile (f AO classification 
scheme) in the environment. Major routes of dissipation in the environment include mic,robial 
degradation in soils and aquatic systems. 

:l. Pesticide Type, Class,. and mode of Action 

a) Chemical Profile 

Chemical name: 2-·chloro-N ,N ,N-trimethylethylethanammonium chloride salt 
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Common name: 

CAS No. 

Chlonnequat chloride 
Chlorocholine chloride (CCC) 
000999-81-5 

Chemical structure: 

b) Mode of Action 

Chtormequat chloride is used as a plant grO\vth regulator (PGR), reducing internodal 
elongation and delaying flowering. The physiological causes of these effects on the plant are not 
well documented. 

4. Usage Overview 

Chlormequat chloride is currently registered for application to greenhouse ornamentals. 
There are no available data on current usage in greenhouses. The propose.cl ne\V use, the first 
outdoor use of this compound, is for ornamentals and bedding plants in nurseries and shadehouses. 

B. Receptors 

Ecological effect endpoints are derived from registrant-submitted guideline studies as 
required for registration under the Federal Insecticide Fungicide and Rodenticide Act (FIFRA; 40 
CFR Part 158), as well as a review of data available through acceptable open literature (ECOTOX; 
www.epa.gov/ecotox), when available. The most sensitive endpoints (described below) from 
testing of surrogate species are used to estimate risk to the taxonomic group(s) represented by the 
surrogate tested. Toxicity testing reported in this document is intended to represent all terrestrial 
and aquatic organisms. However, only a few surrogate species for both freshwater fish and birds are 
use<l to represent all freshwater fish (2000+) and bird (680.:..) species in the United States. In 
addition, neither reptiles nor amphibians are tested. Birds are used as surrogates for reptiles and 
terrestrial-phase amphibians~ fish are used a surrogates for aquatic-phase amphibians. The Norway 

· rat is typically the surrogate for all mammals. 

C. Assessment Endpoints 

Assessment endpoints are defined, per Agency guidelines, as "exp1icit expressions of the 
actual environmental value that is to be protecte.d" which are "operationally defined by an ecological 
entity and its attributes" (USEPA, 2004). The ecological entity can be a species, a functional group 
of species~ a community, an ecosystem, or another entity of importance or concern. An attribute i 
the characteristic of the entity that is important to protect and is potentially at risk. ·-. 

Defining an assessment endpoint involves two steps: 1) identifying the valued attributes of the 
environment that are considered to be at risk, and 2) operationally defining the assessment endpoint 
in terms of an ecological entity (e.g., a community offish and aquatic invertebrates) and its 
attributes (i.e., survival and reproduction). Therefore, selection of the assessment endpoints is based 
on valued entities (i.e., ecological receptors), the ecosystems potentially at risk and the routes by 

5 of63 

5



• 

which ecological receptors are exposed to pesticide-related contamination. The selection of clearly 
defined assessment endpoints is, important because they provid,e direction and boundaries in the risk 
assessment for addressing risk management issues of concern. 

Typical assessment endpoints for screening-level pesticide ecological risk asse.o;;sments include· 
:reduced survival and/or reproductive impairment for both aquatic and terrestrial animal sped es from 
direct acute or direct chronic exposures. Aquatic animal gr-oups that are typi,caUy characterized in 
the risk assessment include: freshwater fish and invertebrates and estuarine/marine fish and 
invertebrates. Terr,estrial animal groups include birds, mammals. and beneficial insects. All 
assessment endpoints are characteri.z:ed at the individual ]evel in order to protect thr-eatened and 
endangered species. However, risks to higher biological levels (i.e., populations and communities) 
can be infeued from this approach (e..g., pesticide effects on individual survival and fecundity may 
impact population stability, growth, andlor habitat carrying capacity). A species-specific assessment 
containing characterization of indirect effects to liisted species and critical habitat is the next step 
fo11owing compktion of the screeni:ngalevel risk assessment . 

For terr-estrial and semi-aquatic plants} the s,cn:ening assessment endpoint is the perpetuation 
of populations of non-target speci,es (crops and non-crop plant species). Existing testing 
requirements only evaluate emergence of seedHngs and vegetative vigor of annuals. Although it is 
recognized that the endpoints of s,eedHng emergence and vegetative vigor may not address all 
terrestrial and semi-aquatic p1ant life cycle components, it is assumed that impacts on plant 
emergence and/or on active growth have the potential to impact individual competitive ability and 
reproductive success, from which population effects can be inferred. 

For aquatic plants, the assessment endpoint is the maintenance and growth of standing crop or 
biomass. Me-asurement endpoints for this assessment focus on nonvascular. e.g .• algae, and vascular 
p]ants. e.g., duckweed (Lemna gibba), growth rates and biomass measurements. 

The e,cological relevance of the assessment endpoints assumes that complete exposure 
pathways exist for these· receptors, that the receptors may be sensitive to pesticides in affected media 
and/or forage items and that ithe receptors could potentially inhabit areas where pesticides are 
applied, or areas where runoff and1or spray drift may impact the sites because suit.able habitat is 
available. 

Ecological measurement endpoints for this screening-level risk assessment are based on a 
suite ,of registrant-submittedl toxicity studies performed on a limited number of org~nisms, 
supplemented by the open literatur,e where .applicable. in the following broad groupings,: 

. 1. 

2. 
3. 

4. 
5. 
6. 
7. 
8. 

Birds, e.g., Japan.es1e qr1,rnil ,(Co,turnix coturnlxjapon.ica) and mallard duck (Anas 
platyrhynchos), also used as surrogate sped.es for terrestrial-phase amphibians and 
reptiles, 
Ma:mmais; e.g., laboratory rat (Rattu.s norvegicus),. 
Freshwater Fish e.g.~ rainbow trout (Oncorhynchus mykiss).; also used as a surrogate 
for aquatic-phase amphibians, 
Freshwater invertebrates, e.g., waterllea (Daphnia magna), 
Estuarine/marine fish; 
Estuarine/marine invertebrates; 
Terr-estri.al plants, 
Algae and aquatic plants. 

--

\Vithin each of these broad taxonomic groups .• an acute and chronic endpoint is selected 
from the available test data. The selection is made from the most sensitive species ,tested within a 
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particular surrogate group. If additional toxicity data are available from other sources, the selection 
of an endpoint may not be limited to the surrogate sped es listed above, but maybe expanded to 
include those data for other groups or species that have heen deemed of sufficient quality by the 
Agency for use 1n the risk assessment. 

D. Conceptual Model 

In order for a chemical to pose an ecological risk, it must reach _ecological receptors in 
biologically significant concentrations. Exposure pathways are defined as uhe means by ,vhich a 
contaminant moves in the environment from a source to, fill ecological receptor. For an ecolog:ical 
exposure pathway to be complet.ej it must have a source, an environmental transport medium,. a 
point of exposure for ecological receptors, and a feasible route of exposure. · 

L Diagram 

The conceptual model used to depict the potential ecological risk associated ,,;;1th the 
proposed use of chlormequat chloride (the stressor) assumes that as a pesticide, chlormequat 
chloride can adversely affect terrestrial and aquatic organisms (the receptors) ff environmental. 
,concentrations exceed toxic thresholds as a result of application ac,cording to the proposed label 
directions (Figur,e l ) .. Ecological receptors thatmaypotentiallybe exposed to chlonnequat ch.loride 
include terrest:riai and semi-aquatic wildlife (e.g., mammals, birds, amphibians and reptiles), 
terrestrial. .and semi-aquatic plants. terrestrial invertebrat~s (e.g., honey bees), and terrestrial soil and 
aquatic sediment invertebrates. Additi.cmally, aqua.fie organisms (i.e., freshwater and 
estuarine/marine fish. and invertebrates, amphibians, and aquatic plants) are potential receptors in 
adjacent ,vater bodies through off-site transport of chlonnequat chloride from the application site 
throu.gh runoff, erosion and/or spray drift. 

Routes of exposure to terrestrial and aquatic orgfillisms can occur :fiiom direct application, 
spray drift and/or nmo:ff. Exposure may be through ingestion of contaminated food m: water 
sources, dennaJ contact or absorption, and/or inhalation. _ 

This assessment does not take into account potential atmospheric transport in. estimating 
environmental concentrations, potential exposure via ground water, nor does jt a:ccounr for ingestion 
of chlonnequa:t chloride residues by animals in contaminated .grit, ingestion through preening 
activities, or uptake through inhalation or dermal absorption by terrestrial animals . . Ex:posure to 
terrestrial animals is based primarily on dietary consumption of foliar (and insect) residues. Aquatic 
assessments assume that all potential routes of direct exposure am accounted for. 

--
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[ Chlormequat C111oride 

.Application to Ornamenta l1 Crops 

l 
Runoff and/or Spray drift ta Surfa,ce 

Waters 

1 
Residue on/in Plants and Anima1I Feed 

Items (from dlr,ect deposltion or spray) 

! 
.._ _____ A_Q_u_a_ti_c_s_·p_e_c=T,e=,s_· -~=~--'I .... I --=-=T-e_rr_e_s_tr_'ia_l_S_p_e_c_ie_s ___ =--.J 

l l 
._ ___ A_c:_u_t_e_a_rn_d_C_hr_o_n_ic-E_ffi_e_ct_s_ =~~J ... f-- =-A-c-u_,te_a_n_d_C_h_ro_._n_ic_.· _E_ff_e_ct_s ___ __, 
Figure l. Conceptua.l Model for a Screenini Lev,eI Assessment of Chlonn.eq:uat Chloride on 
Ornamental Crops. 

2. .Risk Hypothesis 

At maximum application rates for the proposed new uses, expos-ur,e ofterresttial~ aquatic and 
semi-aquatic wildlife and plants to chlonnequat cMoride may be of sufficient duration and intensi_ty 
to result in direct effects {i.e., mortality due to acute exposure or impaired .reproduction, gnJw'th, or 
survival from chronic exposure). Additionally, species may be indirectly affected by ch]onnequat 
chloride due to a loss of food resources and/or changes to ecologically critical habitat resulting from 
proposed uses . 

E. Analysis Phm 

Ihe maximum proposed label application rates for use of chlormequat chloride on bedding 
plants and containerized ornamentals were selected for modeling ,environmental concentrations for 

- this s,creening-Ievel deterministic (risk-quotient based} assessment The most sensitive toxicity 
endpoints from s.urrogate test species are used to estimate treatment-related effects on gro\vth and 
survival assessment ,endpoints. Estimated environmental concentrations (EECs) used in terrestrial 
and aquatic ecological risk assessm.ents are based solely on chiounequat chloride parent compound-

A risk quotient-based approach is used in. this assessment, comparing the ratio ofex.posure 
concentrations to effects endpoints with predetermined levels of conciml. (LOCs). The use, 
laboratory environmental fate, and laboratory ecological effects data, aU of which provide the basis 
for these risk quotients, are characterized in the assessment. Although risk is often defined as-~the 
likdihood and magnitude of advers,e ecological effects, th.e risk quoti,oo.tabased approach does not 
provide a quantitative ,estimate of Iikelihood and/or magnitude of fill adverse effect. 
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Ill. ANALYSIS 

A .. Use Characterization 

Chlormequat chloride is a plant growth :regulator {PGR) proposed for use on bedding pJants 
art'l!d conta:inerized ornamentals in shad,ehouse.s and nurseries as the formufate<l product Cyoocel® 
(EPA Reg. No. 241-74). .. hi open production meas not under cover, Cycocef~ use is restricted to 
containerized. ornamentals. Appli,cation to field-grown ornamentals is not allowed by the label. The 
propos,ed label am),vs foliar spray applications. and drench appiications. Drench applications am 
only allowed for the indoor greenhouse uses. This assessment does not consider the indoor 
greenhouse uses because environmental ex.posur,es are expected to be limited to greenhouse 
discharge which is regulated under the Natfonru Pollutant Discharge Elimination System (NP DES). 
The registrant stated that a majority of the outdoor uses of chlormequat chloride, would be in tank 
mix with B-nine® (daminozide; 035101), which provides greater PGR effect than either product · 
atone (Latimer et al,, 2001 ). Potential ·synergistic effects are not con:sidered in this risk assessment . 

For the outdoor (shadehouse and nursery) uses, spray volume providing thorough plant 
coverage will vary v.,.ith plant size and foliage coverage and application rates will vary according 
specific plant species. However, tbe label states that a single a:pplication ,cannot exceed a rate of 5.5 
lbs. ai/A, and the total annual rate can not exceed 49.51bs ail Alvear. The label also limits the 

• J 

number of applications to 3 per crop cycle. For this assessment; 3 production ,cycles per year are 
,considered, based on information provided to the Agency by the registrant to the Registration 
Division (email 0.5/2006}, resulting in a maximum of-9 applications per year:. The interval behv.een 
repeat applications to the same crop can :range from 5 to 21 days. The proposed label also states. that 
applications by mechanical (tractor) multi-nozzle .sprnyers may not exceed one acre of plants per 
day~ per mixer/loader/applicator. Table l summarizes the maximum application rates used in this 
assessment. This assessment also assumes that chlormequat chloride will be applied. hy low-boom 
.sprayer to bedding plants and by back-pack sprayer to most con tainerizedl ornamentals. 

T bl 2 P a .e . ropose cl maximum use pa emso fchl onnequa , c - on t hl "d e. 
Uses App. type 1\1:ax single 1\'fax # of J\.'lax annual M.in a.pp. 

app. rate op,pJyear app. Rate Interval 
(lbs ai/A} (lbs ail A/yr) {davs) 

Bedding plunts~ Foliar spray~ I 

conta:i.neriz.ed mechanized 
.5.5 9 49 . .5 5 · ornamentals 'I ground boom 

sprayer 

The USDA National Agricu]tme Statistics Service (NASS, 2006), which ooUects 
information on~ among other things, the numbers offanns and acreages associated with agricultural 
practices, has 2002 statistics for "nursery, greenhouse, florfoultu:re, mushrooms) sod, and vegetable 
s,eeds. grov,m fo:r sale". This category is further divided into ··under glass or other protection'' acres 
a:ntll " in the open".. 'While it is not possible to detennine the actual airea lik,ely to be treated with 
chlonnequat chloride,. the ••in the open'' category ,can provide a useful index of potential use area. 
According to NASS, California (18,600 acres) and Florida (l2,800 acres) dominate the category, 
~11th only two other states having mom than 3,000 acres. However, all 50 states report at least some 
acreage in this category .. 
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B. Exposure Char.acterizatfon 

1. Environ.mental Fa.tie and Transport Ch.aracterizati.on 

There are a number of data gaps in the chlonne.quat chloride environmental fate and 
transport dataset. In the absence of data, assumptions made regarding chlormequat chloride were 
compared to and supported by the envirorunental fate and transport data of didecy1-
dimethylammonium chloride (DDAC, PC code 69149, CAS No. 007173~51-5). DDAC and 
chlonnequat ,chloride are both quaternary ammonium c.ompounds that have been classified 
according to the Agency's PR Notice 88&2 (JF,ebruary 26, 1988) as Group I, alkyl or hydroxyaJkyJ 
(straight chain) substituted quaternary ammonium compounds. Details of the environmental fate 
and transport studies can be found in Appendix L 

Ch1onnequat chloride has variable mobility in the envircrunent. Batch equilibrium. studies 
resulted :in Freundlich sorption coefficients ranging 1.13 - 9 .12 ml/g with corresponding 1/N vafoes 
ranging 0.511 - 0.955 (MRIDs 46715228, 46715229) .. ln a supplemental aged column leaching 
study 0.3-0.5 % ,of the applied radioactivity was found in the leachate a.fter 48 hours of leaching 
,vith 4 pore volumes of 0.01 M CaCb in a loamy sand soil (MRID 4671.5230). In another 
sypplemental aged colu:mn 1-eaching study 2.5% of the applied radioactivity was found in the 
leachate following 45 days ofleaching with 0.5 inches of distilled water daily through a 15 inch 
column fiUed with a clay loam soil (lv1RID 124061 ). In a supplemental unaged column leaching 
study< 0.1 % of applied radioacti"'ity was found in the leachate after leaching with 20 inches of 
distilled water at a rate not exceeding J inch/hour through a 15 inch co1umn fi.Ued with a sand. 
sandy foam, silt loam and day loam soil (MRID 124062). Depending on soil, site and 
meteorofogical conditions chlonnequat chloride may be transported off-site via runofl:~ leaching 
and/or erosion. 

o,verall, the major route of dissipation for chlormequat chloride appears to be microbial 
degradation. A supplemental aerobic soil metabolism study showed that chlormequat chloride 
degrade<l with half-lives of 30-43 d in two sandy ioam and two silt loam soils (MRID 46715225). 
fu the suµiy, up to 43.7% and 10.7% of the applied rndioactivityin the soil extracts was 
unaccounted for in two soils. No attempt was made to identify thes,e transfonnation products and it 
is not known whether or not the residues consisted of one or more components. Consequently, all 
transfom1ation products detected. at> l 0% of the applied may not have been identified. Using a total 
residue approach that assume$ all uncharacterized ,extractable residues are of equal toxicity to 
chionnequat chloride results in half-lives of 32 - 132 days. A supplemental aerobic aquatic 

· meta,bolism study showed that chlomtequat dtlo:ride degraded with total system half-lives of 5~9 
days in a river water-sandy loam sediment and pond water-silt loam sediment system (1'vfRID 
46715227). There were no avai1able acceptable data for degradation of chlonnequat chloride by 
hydroiysis or photolysis .. Comparison to DDAC data, however, suggests that chlonnequat chloride 
may be hydrolyticaHy and photol1tically s,table (rvmID 411758-01, 411758-02). Th.ere are also no 
data for chlormequat chloride under anaerobic conditions. DDAC has, however) been shown to be 
persistent under anaerobic conditions (MR.ID 42253 8-02),. Table 3 summariz.es the registrant-
submitted environmental fate and transport properties of chlormequat chloride. -...._ 

Major degradates (excluding COi) were not id.entified in th.e available metabolism studie,s. 
In the aerobic aquatic metabolism study, an unidentified po]ar compound reached a maximum of 4.8 
and 13 .4 % in the total systems. Choline-chloride wa.5 also detected in the aerobic aquatic 
metabolism study at a maximum of2.0 and. 5.5% in the total systems. 
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Table 3. Summa of ,environmental chemis 
Parameter 

' PC code 

CASNo. 

Physical state 

Chemical name 

Chemical formula 

Molecular weight 

Water solubility 

Density 

Boiling pomt 
1 Vapor pressure (20 °C) 

iogl<ow 

H ydrclysis t 11z 

pHS 
pH7 
pH9 

Photo]ysis · t 1,.2 in w~ter 

Photolysis t 1:1 in soil 

Soil metabolism aerobic t 1l2 

[Total residues]1 

Value 

Selected Physlcal/Chen1ical Par.amete rs 

Ol8J01 

999-81-5 

Liquid 

2-ch.loro-N ,N ,N-
trimcthy lethyiethanammonium chlo.ri de 
salt 

CsH1;1ChN 
158.1 g/mol 

106 mg.IL 

LUg/mL 

Not reported 

7.5 x lffg mm Hg 

2.51 

No dat~ 

No data 

No data 

P:ersistence 

43A, 29.7, 3LS, 43.0 d 

[43 .4, 32.9, 3,6.31 132.3 d] 

Soi1 :metabolism ana'-.-rob ic t ,.12 No dau. 

Aquatic metabolism aerobic t1:z 4.9, 8.7 d 

Aquatic metabolism .anaerobic No data 
tw 

Batch equi]ibrium Soil Type 
.Mobility 

Ki 
----------~=~--
Loamy.sand L25 0.511 55 

Sandy loam 4.57 0"691 291 

Silt loam LI3 0 .702 81 

Sand 1.73 0.543 93 

Sandy loam 2.14 0.768 89 

Loam 9.12 0,849 912 

Silt foam 8.08 0. ,955 385 
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Product chemistry 

Product chemistry 

Product chemistry 

Product chemistry 

.Product chemistry 

Product chemistry 

Prodluct ,chemistry 

Product chemistry 

MRID 4671:5225 
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MRIDs 46715228, 
4671.5229 
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Parameter 

Coiumn leaching - aged 
residues 

Column leaching ~ unaged 

Laboratory vola til.ity 

Terrestrial field dissipation 

Aquatic field dissipation 

Ar.>cumullation in fish, :BCF 

Value 

0 J-0 .5 % app 1 ied radioactivity in 
leachate after 48 hours ofleaching \Villi 
4 pore volumes of 0.01 M CaC12 in a 
loamy sand soil;, 

2.5% of applied radioactivity in leachate 
following 45 days, of leachlng witli 0.5 
inches of distilled water daily in 15 inch 
column with a day foam soil; 

< 0.1 % of applied radioactivity in 
leachate after leaching with 20 inches, of 
distilled water in 15 inch. cofomn with a 
sand, sandy loam, silt loam and day 
loam soil. 

NA 

Field Dissipadon 
No data 

NA 

Bioacc,umulati.tnt 
No data 

Reference/Comments. 

MRID 46715230, 
ANl24061 

AN!24062 

] . Total res idue approach asffi!mes uncharacteJ'ized extr;i.ctable residue.s an: of simflar toxicity as parent chlonn~q uat chloride. 
2. Units of{mg/kg)l(mg/t)1'?\ whe~e I/N :is tl1e Freu!ldllch e11.pon~nt, 
3, App~imacion cal.culated from the Freu[ldlich coefficient, per sta-11dard E.FED guidance. 

2. Aqu.adc E.xposu.re 

Tier II modeling for selected scenarios representing proposed outdoor uses was used to -
generate estimated environmental concentrations (EECs). No monitoring data were available for the 
proposed new uses of chlonnequat chloride., For Tier II, f,.vo models are us,ed in tandem: the 
P,esticide Root Zone Mode], (PR.Zl'vf, Carsel et al.. ]997) and the Exposure Analysis Modeling 
System (EXAMS, Bums, 1997). PRZM (3. ]2 beta dated May 24, 2001) simulates fate and 
transport on the agricultural field, and EXAMS (2.98.04, dated July 18. 2002) simulates the fate and 
.resulting daily concentration.sin the water body. Simulations are carried out ,vith the linkage 

- program sheH. PE4V01.pl (dated 8/13/2003), which incorporates the standard crop and orchard 
scenarios developed by EFED. Simulations are run for multiple (usuaUy 30) years., and the EECs 
represent peak values tbat are expected once every ten years based on the thirty years of daily vaiues 
generated. during the simulation. Addition.a] information on these models can be found at: 
http://wwv,.r .ega.~ov/op_pefod i/models/water/index.htrr1, 

For aquatic endpoints, the exposure is estimated for the maximum application pattern to a 
10-ha field bordering a ]-ha pond, 2-m deep (20,000 m3

) with no outlet. Exposure estimates 
generated using this standard pond are intend,edl to, represent a wide variety of vu]nerable water.. 
bodies that occur at the top of watersheds including prairie pot holes, playa lakes, wetlands vernal 
pools, man-made and natural ponds, and intermittent and first-order streams. As a group, there are 
factors that make these water bodies more or less vulnerable than the standard. surrogate pond. 
Static water bodies that have larger ratios ,of pesticide-treated drainage area to wat,er body volume 
would be expected to nave higher peak EECs than. the standard pond. These water bodies will he 
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either smaller in size or have large drainage areas. Smaller water bodies have limited storage 
capacity and thus may overflo\v and carry pesticide in the discharge, whereas the standard pond has 
no discharge. As watershed size increases beyond 10-ha, it becomes increasingly unlikely that the 
entire watershed is planted with a non-major single crop that is all treated simultaneously with the 
pesticide. He.ad\l.rater streams can also have peak concentrations higher than the standard pond,.but 
they likely persist for only short periods of time and are then carried and dissipated doVvnstream. 

OPP standard PRZM crop or orchard scenarios, which consist oflocation-specific soil , 
weather, and cropping practices, are used in the simulations to represent proposed labeled uses of 
Cycocel®. These scenarios are developed to represent high-end exposure sites in terms of 
vulnerability to runoff and erosion and subse.quent off-site transport of pesticide. Cycocel® is being 
proposed for use on containerized ornamentals and bedding plants in nurseries and shadehouses. 
There are currently no PRZ~i scenarios for these containerized uses. For use on ornamental trees, 
the applications will be likely applied by hand-held equipment ( e.g., backpack sprayer). Although 
residues may be washed from foliage following backpack sprayer application, the controlled and 
directed nature of this type of application would likely minimize both excess mass applied and spray 
drift. Therefore off-site transport resulting fi-om these applications was not considered an exposure 
pathway for this assessment. Tt is assumed that applications made by tractor-pulled equipment will 
be limited to bedding plants. It is assumed that the EECs estimated for the tractor-pulled spray 
applications will be more conservative, there for protective of applications made by hand-held 
equipment. 

Because no specific nursery scenario has been developed, FL turf and PA turf were chosen 
as surrogate scenarios for the bedding plant use. The turf scenarios were chosen as surrogates 
because they consist of high organic matter top soil layers (designed to approximate a thatch layer in 
turf) that are similar to soils used for bedding plants in nurseries. Additionally, the FL turf scenario 
\vill likely result in upper-bound EECs because it is in a high rainfall area (1216 mm 30-year mean 
annual precipitation). However, the extent to which the meteorological and agronomic 
characteri sties of the surrogate scenarios are representative of actual use sites in nUTseries is 
uncertain. A summary of the crop scenarios used to estimate chlonnequat chloride concentrations in 
the aquatic systems for ecological risk assessment are listed in Table 4. 

T bl 4 S a e ummaryo f crop scenanos us ed. m aquatic exposure mo d r cmg. 

Cycocel Use Crop Scenario Mt RM Met Station Scenario Characterization 

Bedding plant FL turf: Osceola County, MLRA 156A; Wl2834 Surrogate for bedding plants in 
Adamsville sand southeast 

PA turf: York County, MLRA 148; \1114737 Surrogate: for bedding plants in mid-
Glcn\<ille silt loam Atlantic 

PRZM/EXAMS modeling was done using the proposed maximum label rate, maximum 
number of applications per year and the minimum application interval. Input parameters are listed 
in Table 5. Pesticide applications were simulated as foliar applications (PRZM chemical 
application method, CAl\1 = 2), with an application efficiency and drift fractions equal to 0.99-.and 
0.01, respectively. The condition for disposition of the pesticide remaining on foliage after harvest 
(PRZM variable IPSCND) was set to 1 (pesticide remaining on foliage is converted to surface 
application), as a protective assumption. The first date of application was chosen to be in early 
spring (April 15th

) although applications are expected anytime throughout the year. 
Based on rcgistrant·submitted data for chlormequat chloride, an aerobic soil metabolism and 
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aerobic aquatic metabolism half-life of I 00 and 12.6 d (the upper 901h percentile confidence bound 
on the mean), respectively, were used for surface water modeling with PRZ\1/EXAMS. lt was 
assumed that chlormequat chloride is stable to photolysis, hydrolysis, and anaerobic metabolism 
since there are no acceptable data for these parameters. A soil organic carbon partitioning 
coefficient (~) of 272 ml/~, the mean of seven soils, was used. 

T able 5. PRZl\ ' ·11EXAM. f hl mput parameters or c onnequat c on e applied b v ground sprav 
Input Parameter Value Source Comment 

Application Race in 5.5 (6.16) EPA Reg. No. 241-74 
lbs a.i./A (kg a.L·ba) 

Applications per Year 9 EPA Reg. '.'Jo. 24 1-74 3 applications per crop production; 3 
crop productions per year 

Application Intervals (d) 5 EPA Reg. No. 241-74 

Date of Initial Application April 15 

Chemical Application Method EPA Reg. No. 241-74 Foliar application 
(CAM) 2 

!PSCND Input I 

Spray Drill Fraction 0.01 Input parameter 
guidance. 1 

Ground spray default 

Application Efficiency 0.99 Input parameter 
guidance.t 

Ground spray default 

Molecular ?vtass (g/mol) 158.l Product chemistry data. 

Vapor Pressure (Torr) 7.5 X 10'~ Product chemistry 

Henry's Law Constant (atrn- 1.6 xt0· 1
) Calculated 

m3/mol) 

Solubility in \Vater at 25°C (mg/L} 106 Product chemistry data. Not multiplied by 10 

Organic Carbon-Water Partition 272 MRIDs 467I5228, Average of seven values. I 

Coefficient (Koc, mL1g00) 46715229 

Aerobic Soil Metabolism t, ,"2 (d) 100 l\1RID 46715225 90'h percentile upper confidence 
bound on the mean (43.4, 32.9, 36.3, 
132.3 d), based on total residues2 

Aerobic Aquatic Metabolism tv2 12.6 :MRID 467 15 227 901ll percentile upper confidence 
(d) bound on the mean (4.9, 8.7 d) 

Anaerobic Aquatic Metabolism ltn 0 :tvIRID 422538-02 stable 
(d) 

Hydrolysis tti2 (d) 0 i:viRID 411758-0 l stable 

Aqueous Photolysis 11.<1 (d) 0 MRID 411758~02 .stable 

I. EFED input paramr:ter guidance is located at: IHl'2;llwww.eoa.i2v/oy~fed l lm!.2SJcls/wateri in12u~ giiidance2 28 1,11,hlm-
2. Total residue approach assumes all uni den ti ti e<l ex.tractable res idu~ arc of similar tox.icitv to oarent (;hlonneouat chloride. 

The EECs listed in Table 6 reflect maximum 1-in-l O year upper-bound surface water 
concentrations based on the proposed maximum use rates for containerized ornamentals and 
bedding plants where ground spray applications are used. --

Table 6. Tier II surface water l-in-10-year estimated environmental concentrations (EECs) of 
chlormequat chloride from containerized nursery use (ppb). 
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PRZ.'1 App. Rate (lbs Peak 4-day 21-day 60-day 90-day 
Scenario ai/A/yr) 

FL turf 49.5 227 207 163 87.9 61.7 

PA turf 49.5 214 200 139 82.2 63.4 

3. Terrestrial Exposure 

a) Animal5 

Terrestrial vvil<llife exposure estimates are typically calculated for birds and mammals 
emphasizing a dietary uptake of pesticide through residues on vegetative and insect forage items. 
Avian terrestrial EECs are considered representative of potential exposure for terrestrial-phase 
amphibians and reptiles as well, unless more appropriate data are available through ECOTOX. For 
exposure to terrestrial organisms, pesticide residues on food items are estimated based on the 
assumption that organisms are exposed to a single pesticide residue in a given exposure scenario. 
Expo ure was evaluated using EECs generated from a spreadsheet-based screening model (TREX 
v.1.2.3) that calculates the dissipation of a chemical applied to foliar surfaces for single or multiple 
applications. The terrestrial animal exposure assessment is based on the methods of Hoerger and 
Kenaga (1972) as modified by Fletcher et al. (1994). When data are absent, as in this case, EFED 
assumes a 35-day foliar dissipation halflife, based on the work of\Villis and McDowell (1987). 
The predicted maximum residues of chlormequat chloride that may be expected to occur on selected 
avian or mammalian food items immediately following application at the maximum rate for a single 
growing cycle are presented in Table 8. Since three growing cycles per year are permitted by the 
label, these residues do not represent the maximwn mass of chlonnequat chloride potentially 
available for wildlife exposure on an annual basis. Further details of the model are presented in 

ppendix II. 

Table 7. Dietary-based estimated environmental concentrations (EECs) on terrestrial animal forage 
items following application of chlormequat chloride to a single growing cycle of ornamentals based 
on TREX (version 1.2.3 ). 

Application Rate 

5.5 lbs ai/A 
3 applications 
5 day interval 

Food Items 

Short grass 

Tall grass 

Broadie.a£ plants/small insects 

Upper-bound EEC 
(ppm)9 

3598 

1649 

2024 

Fruits, pod:,i, seeds, and large insects 224 

a Predicted residues based oo Hoerger and Kenaga (1972) as modified by Fletcher et al. (1994). 

b) Plants 

Mean EEC 

(ppm)" 

1274 

539 

675 

105 

Exposure to upland and wetland plants is estimated using the TerrPlant (vl .2.1) screening 
model. TerrPlant estimates potential exposure from a single application using default assumptions 
for runoff and spray drift (Table 9). Multiple applications during a single growing cycle and 
multiple growing cycles are not taken into account. See Appendix II for more information. 
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Table 8. Expected environmental concentrations (EEC) on plants following label-specified 
applications of chlormequat chloride dett!nnined using the TerrPlant model (lbs ai/A). 

Rate Application 
Method 

5.5 lbs ai/A Ground Spray 

"Loading is runoff plus drift (lbs ai/A) 

Adjacent Upland 
Loading8 

0.33 

C. Ecological Effects Characterization 

Adjacent Wetland 
Loading 

2.81 

Drift Only 

0.06 

In screening-level ecological risk assessments, the effects characterization describes the 
types of effects a pesticide can potentially produce in an animal or plant. This characterization is 
generally based on registrant-submitted studies that describe acute and chronic effects information 
for various aquatic and terrestrial animals and plants; however, these data may also be supplemented 
by data reported in ECOTOX that have met Agency criteria for acceptability. 

Toxicity testing reported in this section does not represent all species of birds, mammals, or 
aquatic organisms. Only a few surrogate species for both freshwater fish and birds are used to 
represent all freshwater fish (200o+) and bird (680+) species in the United States. For mammals, 
toxicity studies are limited to the laboratory rat. Also, neither reptiles nor amphibians are tested. 
The risk assessment assumes that avian and reptilian and terrestrial-phase amphibian toxicities are 
similar. The same assumption is used for fish and aquatic-phase amphibians. Terrestrial plant data 
arc derived from the vegetative vigor and seedling emergence tests, typically on agricultural plant 
species only, and do not account for potential chronic effects. Typically, five aquatic plant studies 
are used to represent potential toxicity to all aquatic plant species. 

1. Aquatic Effects 

e a) Freshwater Fish 
Two acceptable guideline studies with the bluegill sunfish (Lepomis macrochin1s; 001232-

61) and rainbow trout (formerly Salmo gairdneri; 000374-33) indicate the 96h LCso is >1000 mg 
ai/L. One supplemental subacute 21-day toxicity study following OECD 204 was reviewed (MRID 
467152-17). The Agency has no provision for subacute fish studies, but they provide supplemental 

- information useful in this risk assessment. In that study, rainbow trout were exposed to chlonnequat 
chloride concentrations of 43, 100, 250 590, I 400 and 3400 mg/L. By the sixth day of the study 
(guideline acute fish toxicity tests are 96h), 90% of the fish in the 3400 mg ai/L concentration were 
dead. No other treatment-related mortalities were observed. Therefore, the NOAEC for this study 
is 1400 mg ai/L and the LC so is > 1400 mg ai/L, which results in chlormequat chloride being 
classified as practically nontoxic to freshwater fish. Additionally, ECOTOX reports LCsos of> 100 
mg ai/L for bluegill sunfish (Lepomus macrochirus), fathead minnow (Pimephales promelas) and 
channel catfish (Ictaluros punctatus), resulting in chlonnequat chloride as being classified as 
practically nontoxic to freshwater fish. No studies are available regarding chronic toxicity of 
chlonnequat chloride to freshwater fish. 
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b) Freshwater Invertebrates 

A upplemental study assessing the acute toxicity of chlorrnc-quat chloride to Daphnia 
magna (MRID 001387-19) indicates chlorrnequat chloride is slightly toxic to freshwater 
invertebrates with an EC50 of 16.9 mg ai/L. Of two 21-day chronic toxicity studies on the water 
flea, one is classified invalid, the other supplemental. The supplemental study established a 
NOA EC of 5.0 mg ai/L (MRID 467152-16) based on a tatistically significant 20% reduction in live 
offspring relative to the control. 

c) Estuarinelil-farine Fi.fih 

No acute or chronic studies regarding the toxicity of chlormequat chloride to 
estuarine/marine fish were submitted by the registrant. However, ECOTOX reports a study by 
Linden et al. (1979) which established an LC50 for the bleak (Alburnus alburnus) at 1950 mg ai/L, 
·which results in chlonnequat chloride being classified as practically rtontoxic to estuarine/marine 
fish on an acute basis. No chronic toxicity data for estuarine/marine fish are available for this 
as essment. 

d) Estuarinellvfarine Invertebrates 

No acute or chronic guideline studies regarding the toxicity of chlormequat chloride to 
estuarine/marine invertebrates were available for this assessment. However, ECOTOX reports a 
study by Linden et al. (I 979) which established. an LC50 for the copepod Nitocra spinipes as 80 mg 
ai/L, which indi~tes chlonnequat is slightly toxic to estuarine'marine invertebrates on an acute 
basis. No chronic toxicity data for estuarine/marine invertebrates are available for this assessment. 

e) Aquatic Plants 

Chlonnequat is classified as moderately toxic to the aquatic vascular plant Lemna gibba 
based on reductions in all measured parameters, the mo t sensitive being frond number, with an 
ECso of2.8 mg ai/L and a ~OEC of0.04 mg ai/L (MRID 467152-21; Acceptable). Chlormequat 
chloride is less toxic to the green algae Scenedesmus subcapitatus with a 96-hr EC50 of>899 mg 
ai /L and a NOEC of 233 mg ai/ (:rvm.ID 467152-22; Acceptable) and the cyanobacteria Anabaena 
jlos-aquae has an EC5o of >207 mg ai/L and a NOEC=207 mg ai/L (MRID 467152-23; 
Supplemental). 

2. Terrestrial Effects 

a) Avian Acute Oral, Dietary and Chronic 

The available data indicate that chlormequat chloride is slightly toxic to avian species on an 
acute exposure basis. Two acute toxicity studie , with the Japanese quail (Coturnix coturntx 
japonica) indicated an LD5o of 556 mg ai/kg bw (MRID 467152-10; supplemental) and 1018 mg 
ai/ A (MRID 467152-11; supplemental), respectively. In both studies, all mortalities occurred in the 
first day of the 14-day studies. Chlormequat chloride is slightly toxic (possibly) to practically 
nontoxic to Japanese quail (LCso>3 l 75 mg ai/kg diet; MRID 467152-12; supplemental) and the 
mallard duck (LC50>5438 mg ai/kg diet; MRID 467152-13; acceptable) on a subacute dietary 
exposure basis. 

An avian reproduction study with the Japanese quail (MRID 467152-14; Supplemental) was 
submitted for review, with mean-measured concentrations of 158,387 and 982 mg/kg diet. The 
study was conducted with a two week pre-treatment period followed by a 6-week exposure period, 
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rather than the guideHne I 0-week pre-laying exposure followed by a 10-week egg laying exposure 
period. The most sensitive endpoints were the adult parameters of food consumption and male body 
weight gain; both endpoints showed significant adverse effects at alJ treahnent levels. As a result, 
the required NOAEC could not be statistically det,erm1ned (<]58 mg ai/kg diet) from this study .. 
The most s,ensitiw reproductive parameter was a significant reduction in hatchlings per eggs set and 
nwnber of C'Tacked eggs in the highest test concentration. Additionally; the study authors reported 
that absolute testes weight was significantly reduc,ed (by 16%) in the 982 mg/kg group and that there 
was a significant increase in egg .shell thinning and decreased egg str~ngth at the highest test 
·concentration. These sndpoints are potentially associated with endocrine disruptor activity. 

b)' Mammalian Acute and Chronic 

The mammalian toxicity data (HED Norway rat study; MRID 4172 l 6-04) indicate that 
chlonnequat chloride is moderate]y toxic to mammals on an acute oral exposure basis, with males 
(LD50=487 mg aiikg bw) bt:ing slightly more sensitive than females (LD5o=560 mg ai/kg bw). fn u 

two-generation study with Norway rats there were parental ,effects evident by decreased body 
weight at 255 mg ai/kg bw (males again slight1ymore sensitive than females), with a NOAEL of 
86.4 mg ai/kg bw (MRID 467152-06). Offspring effects (NOAEL=86A mg ai4g bw) ,vere reduced 
mean litter size, body weight and delayed deveJopment 

c) Non-target Insect.'f. 

Chlonnequat chloride is, ciaS;sified as practically nontoxic to honey bees (Apis mellijera) on 
both an actJte contact and acute oraI basis (LDso> I 00 µg ai/bee; MRID 467152s24). 

d) Terrestrial Plan'ts 

A non-guideline seedling emergence test (MRID 467152-19) was submitted for chlormequat 
ch]oride, ,,vith only six plants (4 dicot, 2 monocot) tested, rather than the 10 spedes preferred. in 
guideline studies. Species tested were oat, onion, carrot, oilseed-rape, soybean and sugar beet. 
There wer-e five treatment levels and a control, with eight replicates per treatment, five seeds per 
replicate. There was no effect at the highest treatment level ( 1.9 lbs ai/A) for five of the six species. 
The percent emergence of oilseed rape was significantly reduced by 38% at the highest level tested. 

resulting in an EC2s between 0.9 and 1.9 lbs ail A and a. NOEC of 0.9 lb ai/ A. 
A non-guideline vegetative vigor study (MRID 467152-20) was submitted for chJonnequat 

chforide, only six plants ( 4 dico½ 2 monocot) were tested, rather than the 10 species preferred in 
· guideline studies. Spee-ies tested w,ere oat, onion. carrot, pea, sunflower and cabbage. The study 
design varied with specie.st but the treatm.ent Jevels were 0.21. 0.42, 0.84, l. 7 and 3 .4 lb ai/A for an 
species. The most sensitive· species was sunflower, with a calculated EC25 of l .S lb a:i/A. A NOEC 
was not determined due to significant reductions in fresh weight {biomass) at an treatment levels 
(>25% at the lowest treatment),. Carrot biomass was also effected. with an. EC2s of2.0 and a NOEC 
of 0.21 lbs ai/A. Although the EC2s for pea was >3.4 ]bs. ai/A, there· was a 20% biomass reduction 
at 3.4 lbs ai/At making the NOEC 1.7 lbs ai/A. The other three species tes:ted were unaffected at an 
treatment Icvel.s. 

3. ECOTOX 

The Agem:::y;s ECOTOX database (www.e;pa.gov/ecotox) was reviewed for toxico]ogicaJ 
endpoints. There were several reported terrestrial studi,es; none were of greater sensitivity than 
those used in this assessment. The estuarine/marine invertebrate e.ndpoint r,eported above was 
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S·elecled. from the ECOTOX report; no other reported endpoints w~re more sensitive than those used 
in this assessment 

IV. RISK ·CH.A.RA.CTJERJZATION 

The risk quotient (RQ) approach is used in this assessment, comparing the .ratio of e:xposur,e 
com::entmtions to effects endpoints with predetennined levels of concern (LOC.s). Laboratory 
·environmental fate, laboratory ecological effects; and us,e data. that provide the basis for these risk 
quotients have be,en discussed previously in the assessment. Although risk is often defined as the 
likelihood and magnitud,e of adverse ecological effects, the risk quotient-based approach does not 
provide a quantitative estimate o:f likeHhood and/or magnitude of an adverse effect Estimated 
enviromnental concentratiorrn (EECs) are divided by acute and chronic toxicity values to cakulate 
RQs. If the RQs exceed the LOCs, the Agency presumes potential for risk to the tax.a. Thes,e LOCs 
(Table 10) are the Agency's interpretive policy and are used to detennine the .need to consider 
reguJatory a.ction by indicating whether a pesticide~ used as directed on the label. has the potential to 
cause ad verse effeds on non-target organisms. 

Ta.hie 9. Levels of concern (l..OCsJ for various taxa. 

Risk Pr,esu.mptiou 

Birds 

Acute Risk 

Acute Restricted Use 

Acute Endangered. Speci,¢s 

Chrome Risk 

'Wild Mammals 

Acute Risk 

Acute Restricted Use 

Acute Enda1:1gen:d Spede.s 

Chronic Risk 

: Aauatic Animals 

.'\cute Risk 

Acute Reslricted Use 

Acute Endangered Specfes 

Chronic Risk 

EEC/LCsij or LD~r)sqfror LDscfday 

EEC/LC.so or LDsc/sqft c,r LD5c/day (or LD~D < 50 tng/kg} 

EEC/IJC~o or LD51isqft or LDsc;iaay 

EECiNOAEC 

EEC1LC~ or LD~sq,ft or LDwday 

EECllC50 or LD;JsCJ!ft or lD~day (or LD50 < 50 mg/kg) 

EEC/LC so or LDsofsqft or LD5c/day 

EEC/NOAEC 

EEC/l:Cso or ECsu 

EEC!NOAEC 

Terrestrial and S.emi-Ao,iuatic Plants 

Acut~ Risk 

Acute Endangered Specifes 

EEC/EC2, 

EECtNOAEC or ECos 
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Risk Presumption 

Aquatic Plants 

Acute Risk 

A.. Ri~k Es dma tlo:o. 

RQ 

EECIEC~ 

EEC/NOAEC or ECo5 

LOC 

l 

l 

RQ va]ues for the proposed us,e of c-hlormequat chloride on bedding and containerized 
nursery plants indicate potential risk to aquatic and terrestrial animals and plants. T'he acute am:d 
chronic toxicity endpoints us.ed in this risk assessment a.re suiru11arized Table 11. 

Tabfile 10. The most s,oosifr;,re endpoints used in the chlonnequat duoride .risk assessment. 

I F' • ·. - _ . T Type Type of 1G' d , U . 11,,rn ~ 
, ,g,n, v:wrommen t ·. axa .. f Ri-. k E d- .· t Ii:. n . pom t · mt-s. 1,' .uu..D 
! 0 'S · D. ipO.ID • 

Aquatfo Fish Acute LC50 
Freshw8!.'ter Chronic NOAEC 

Invertebrates Acute 
Clrr-onic 

Plants Acute 
Listed 

A ·vian Acute 
Chronic 

Mammalian Acute 
Chronic 

PI an.ts Acute 
Listed 

1. Aq u.a.tic: Species 

ECso 
NOAEC 

ECs_o 
NOAEC 

LDso 
NOAEC 

LDso 
NOAEC 

EC21 
NOAEC 

a) Freshwater Fish 

>1400 
No data 
No data 

5 
2.8 

0.04 
556 

<158 
487 
86.4 

0"9,-1.9 
<0.21 

mg ai/L 

mg ai!L 
mg a:i/L 
mg ai/L 

mgai/kg~bw 
mg ai/k.g~diet 
mgai!kg-bw 
mgai!kg-bw 

lb ru/A 
lb ai/A 

467152-17 

467152-16 
467]52-21 
467152-21 
467]52-10 
467152-14 
417216-04 
467152-06 
467152-19 
467]52-20 

Because ch]ormequat chloride is classHied as practically nontoxic to freshwater fish. i.e. the 
· LC50 is ~ater than 100 mg/L, the potential for risk to ·freshwater is presumed to be low. There are 
no guideline chronic tox.id.ty data available with. which to evaluate potential reproductive risk to 
freshwater fish. Chronic risk is presumed. 

h;), Fr.eshw.ater l,n,erlebraies 

No acute or chronic risk L:OCs are· exceeded freshwater invertebrates (Table 12),. 

Table IL Risk Quotients :for freshwater invertebrates ,(N0Fo.EC=5 npm). -~ 

Scenario Acute Chronic 

PA turf 0.01 0.03 
FL turf 0.01 OJJ3 
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c) EstuarlneMarine Fish 

Although chlormeqp1.mt chloride is classified as practically nontoxic on an acute exposure 
basis to esru.arine/marine fish, i.e. the LC so is greater than ] 00 mg/L, the potential for risk to 
estuarine fish is presumed to he loiv. There are no chronic toxicity data available whh r..vhich to 
evaluate potential chronic risk to estuarine/marine fish. 

d) EstuarineliVlarine lrvllertebrates 

No acute 1isk LOCs are ex,ceeded for e·stuarine/marine invertebrates ba.'5ed on the 
e.stuarine/marine invertebrate endpoint found in ECOTOX (Table, 13). There are no cfu."Onic 
toxicity data. available vv:Hh which to evaluate potential d:rrm:1ic risk to estuarine/marine 
invertebrates. 
Tabh! 12. Risk Quotients for estuarine/marine invertebrates. (LC~rn = 80 orrm). 

Scemario Acute Chronic 
PA turf <0.01 

i fLturf <0.01 

e)' Aquatic .Plan.ts 

The acute risk LOC for non-listed species is not exceeded for aq11atfo plant species (Table 
14). The acute risk LOC for ]iisted species is exceeded :by about a factor of five. 

Table 13. Risk Quotients for oouatic plants (EC50= 2.8 oom~ NOEC=0.04 oom),. 
S,eemuio Non~listed Listed 
PA turf 0.8 
FL turf 0.8 5.?8 

"exceeds LOC 

2. T,erres.tr.lial 

a) Avian. Acute 

Vihe.n both dose-based. and dietary-based tocicity esfunates are available for birds, acute ri.sk 
quotients are calculated using both a dose-based and dietru:y-basoo approach. The dose-based RQ:s 
are calculated u.sing 11 bodiy wci.ght adjusted and consumption-weighted equivalent dose. The 
adjwtments account for the fact that smaHer-si:zed Wlimals ha,.re to consume more food in tenns of 
their body weight tlum larger animals and that differential amounts of food hav,e to be consumed 
depending on the 'l.\l·ateir ,content and nutritive value of the food. By expressing the Kenaga 
nomogram estimated r,esid.ues in terms. o-f daily equ.ivaient dose, estimated ,environmental 
concen.trati.ons can then ibe compared to the dose-based LD~. However~ in the case of ch]orinequat 
cihforide, RQs can. o:nly be calculated from the LDso. Although at the hlghe:st d!ose tested in the 
Japanese quail dietary .study ch]ormequat chloride, would be classified as sHghtly toxic on mi acute 
dietary exposure basis to birds, i.e. the LCso is >3175 mtefL,. it is not known how much. greater the 
LC30 would be, thus RQs based on dietary exposure are not cakuhitoo. ....... .. 

Chlormeq_1utt chlo,ride is classified a:s slightly toxic on a acute dose-basis. RQs calculated o:rn 
the lowest availab]e acute oral LD50 are presented. in Table 15. Dosed-based RQs range from 10.86 
for small birds (20g) foraging cm short grass to, 0.09 large ( l OOOg) birds foraging on frn.it/pods/large 
insects. The acute a,tian LOC is exc:eeded for al] f9rage· :strategy/size cfosses excep,t medium- and 
large-sized ibirds foraging on fruit/pods/large insects~ which do exceed the listed species acute risk 
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LOC. This range of RQs is based on one growing cycle at the maximum label rate. Three growing 
cycles per year are allowed for by the label, therefore RQs could be higher. Vvhile the target plants 
would be different for each growing cycle, nontarget species such as weeds could be subject to 
multiple growing cycles. The RQ of 10.63 exceeds the avian acute risk LOC (RQ2'.:0.5) by a factor 
of 22. The endangered species LOC (RQ~O. l) is exceeded for the small and intermediate-sized 
(100g) birds foraging on short grass, tall grass and broadleaf plant/small insects and for large 1000g) 
birds foraging on short grass. 

T able 14. Upper-bound dose-based avian acute risk quotient (RO) values (LDJo = 556 mwk.~-bw). 

Forage items 

Short grass 

Tall grass 

Broadlea£'sm insects 

Fruits/pods/seeds/lg insects 

'Bold indicates exceeds acute risk to non- listed species LOC (RQ:?;0.5) 
bltalics indicates exceeds acute risk to ~ndangercd species LOC {R~O.l) 

h) Avian Chronic 

20g 

10.63 

4.69 

5.76 

0.64 

Size class 

100g 1000g 

4.58 1.45 

2.10 0.67 

2.58 0.82 

0.25 0.09 

Because a NOAEC was belo,v the lowest dose tested in the Japanese quail avian 
reproduction tudy definitive chronic RQs cannot be calculated due to lack of-data. However, 
calculating with the lowest dose tested provides an indication of the minimum extent to which 
LOCs are exceeded. RQ values calculated using the LOAEC from the Japanese quail srudy (Table 
16) exceed the chronic risk LOC (RQ2=1 .0) for all forage groups by factors ranging from 22X for 
birds foraging on short grass to 1 .4X for birds foraging on fruit/pods/seeds/large insects. Since the 
actual NOAEC is likely to be lower, avian chronic RQs are expected to be higher than those 
presented here. 

Table 15. Chronic dietary-based RQs calculated from the Japanese quail reproduction study. These 
- R s are lower than are indicated b the stud LOAEC= l58 . 

Short Grass 
Tall Grass 
Broadleaf plants/sm insects 
Fruits/ ods/seeds/1 insects 

*Exe~ chronic risk LOC (R~I.O) 

c) Mammalian Acute 

R 
>22* 
>10* 
>13* 
>1.4* 

Mammalian acute RQs (Table 17) range from 0.02 for 1000g granivorous mammals to 3.21 
for small (15g) mammals foraging on short grass, an exceedance of more than 6-fold. There are 
exceedances of the acute risk LOC (R~0.5) for all size classes foraging on short grass, tall grass 
and broadleaf plant/small insects for both listed and non-listed species. The listed species LOC 
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(R~O.l) is exceeded for small and intennediate (35g) size mammals foraging on fruits/pods/large 
insects. 

Table 16. Upper-bound dose-based mammalian acute risk quotient (RQ) values for the use 
chlormequat chloride (LDso=487 mg/kg-bw). 

Forage items 

Short grass 

Tall grass 

Broadleat, sm insects 

Fruits/pods/1g insects 

Seeds 
0Bold indicates exceeds acute risk to non-listed species LOC (RQ:=0.5) 
h:rtalics indicates exceeds acute risk to endangered species LOC (RQ~O.l) 

d) Mammalian Chronic 

15g 

3.21a 

1.47 

1.80 
0.20b 

0.04 

Size class 

35g 1000g 

2.74 1.47 

1.25 0.67 

1.54 0.83 

0.17 0.09 

0.04 0.02 

Vlhen assessing potential chronic risk to mammals, in accordance with the overview 
document, the dietary-based NOAEC is converted to a dose-based NOAEL using the standard 
USFDA laboratory rat conve:rsion, which can be scaled to different mammalian-size classes. The 
dose-based RQs are calculated using a body weight adjusted and consumption-weighted equivalent 
dose. The adjustments account for the fact that smaller-sized animals have to consume more food in 
terms of their body weight than larger anima1s and that differential amounts of food have to be 
conswned depending on the water content and nutritive value of the food. By expressing the 
Kenaga nomograrn estimated residues in tenns of daily equivalent dose, estimated environmental 
concentrations can then be compared to the dose-based NOAEC. Both sets of RQs are pres~nted in 
Table 18. 

Dose-based RQs exceed the chronic risk LOG (1.0) for all size classes foraging on short 
grass, tall grass and broadleaf planl'>l small insects, by factors ranging from SX to 18X . The chronic 
risk LOC is also exceeded for small mammals foraging on fiuits/pods/large insects. Only the 
dietary-ba'>ed RQ value for mamma1s foraging on short grass and broadle.af plants/sma11 insects 
exceeds the chronic risk LOC. 

Table 17. Comparison of dose-based and dietary-based upper-bound mammalian chronic risk 
quo tient (RO) values for the use chlormcquat chloride (NOAEC=86.4). 

Forage items 
Dose-based Dietary-

based 
Size class 

15g 3Sg 1000g 

Short grass 18a 16" g.3• 2.11 

Tall grass 8.3a 7.111 3.s• 0.96 

Broadleaflsmall insects 10a 8.1• 4.7· 1.2• 

Fruits/pods/Jarge insects 1.1• 0.97 0.52 0.13 

Seeds 0.25 0.22 0.12 xx 
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"Exceeds chronic risk LOC (RQ~l .0) 

e) Nontarget Plants 

For a single application of c.:hlormequat chloride (5 .5 lbs ail A) the terrestrial plant LOC (1.0) 
is exceeded for plants in wetlands adjacent to chlormequat use sites. The RQ (Table 19) for 
endangered monocotyledonous wetland plants for drift plus runoff (loading) is 1.5 (at the highest 
dose tested); because there were no effects on monocots at the highest dose tested, an EC25 was not 
established, thus the RQ for non-listed plants is less than 1.5. For dicots, the listed species LOC is 
exceeded with an RQ of3.l and the non-listed LOC is exceeded '"'i.th an RQ between 1.5 and 3. 1. 
There are no exceedances for adjacent upland species or as a result of drift alone. However, a 
definitive RQ for dicots from drift alone cannot be calculate-d, as a NOEC was not established for 
sunflower. 
Table 18. Risk quotients for terrestrial plants. Monocots: seedling emergence EC25>1.9 lbs ai/A, NOEC=0.9 
lbs ail~ vegetative vigor EC25>3 .4 lbs ai!A, NOEC=3.4 lbs ai/A. Dicots: seedling emergence 0.9>EC25> 1.9 lbs ai/A, 
NOEC=0 .9 lbs ai/A; vegecative vigor EC, ~=- l.5 lbs ail A, NOEC<0.21 lbs ai/ A. 

Application 
Method 

Nonlisted Ground Spray 

Listed Ground Spray 

0may exceed LOC for non-listed species 
bexceeds LOC for li ted specie · 

Adjacent Upland 

Monocot Dicot 

<0.2 <0.4 

0.2 0.4 

cEC25 was determined to be between 0.9 and 1.9 lbs ai/A. 

B. Risk Description 

Adjacent Wetland Drift Only 

Monocot Dicot Monocot Dicot 

<I.Sa 1.5-
<0.02 0.04 3.Jc 

1.5b 3.tb 0.02 >0.26 

Based on this screening-level deterministic risk assessment, available data indicate that the 
proposed new use of chlom1equat chloride has the potential to adversely effect listed aquatic plants 
and nontarget terrestrial plant and animal species. Due to important data gaps n:garding Agency 
guideline studies, there is appreciable uncertainty regarding some risk conclusions. While this 
assessment uses conservative assumptions, greater refinement and additional data would be required 
to preclude potential risk given the exceedances noted in the previous section of the document. For 

· terrestrial species, there is potential acute risk to birds across all forage items as well as the 
terrestrial-phase amphibians and reptiles for which birds are considered surrogates. The chronic risk 
LOC for birds is exceeded across all forage items; however, RQs for chronic effects will be higher 
because a NOAEC has not been detennined. Potential risk is also indicated to all-sized mammals 
across all forage categories, with the exception of granivores. Consistent with chlormequat being a 
PGR, potential risk to nontarget terrestrial plants in wetlands adjacent to use sites is indicated. 

1. Aquatic 

No aquatic animal RQs exceeded any LOC; however, chronic data are lacking for freshwater 
fish and potential risk cannot be precluded in the absence of data. 

Based on submitted data, the aquatic vascular plant species are sensitive to chlormequat 
chloride. Although the nonlisted species LOC is not exceeded, the listed species LOC is exceeded 
by a factor of five for vascular plants. The green algae (non-vascular plant) and the cyanobacteria 
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tested are considerably (several orders of magnitude) less sensitive tto chlorrnequat chloride than 
vascular plants. 

Consistent with a screening-level approach, the aquatic exposure estimat:es used in this 
assessment ar,e designed to be conservative. Major assumptions that contribute m the pr-otecti ve 
nature of the aquatic e:x:posure estimates include the applicability of the s.tandrurd models and 
surrogate PRZM scenarios to the nursery/shadehouse use, the application intervals modeled, and the 
area of the field that is treated. The PR.Zi\.I/EXAMS models and scenarios used in this assessment 
were developed to simulate pesticide applications in open agricultural fields and not specificany for 
containerized ornamentals and bedding plants in nurseries/shadehouses. The impact ofrainfaH and 
corresponding pestidde transport is likely dampened due to the use of containers and1or shade 
covers relative to open agricultural fields~ which leads to a protective assessment. The application 
interval was assumed to be 5 days (which is the minimum permitted by the label) for all 9 
applications. Since there are onty 3 aUowed applications per crnp cycle it is likely that the interval 
between applications of subsequent crop cycles will be greater than 5 days, and thus the S~day 
interval was likely a protective assumption" This wiU Hke]y result in an overestimation of chronic 
concentrations since a lon,ger interval between applications would allow fo,r greater degradation in 
the water body prior to subsequent applicadons. Also, the standard ecological aquatic modeling 
scenario consists of application to an entire 10-ha field .simultaneously. The proposed Cycocel® 
label, however, states that applications by mechanical (tractor) multi-nozz]e sprayers may not 
exceed one acre of plants per day, per rnixer11oader/applicator. The assumption that the entire 10-ha 
field oflbedding plants is treated simultaneously with ch1onnequat chloride Is likely a prot1Xiive 
assumption. 

Modeling omy one growing cycle for reference purposes (3 app1icatjons of 5 .5 lbs a.ii A at 5 
day intervals), results in reduction in EECs. The pe..ak EE.Cs for the Florida and Pennsylva_nia turf 
scenarios w,ou1d be 78.3 and 49.0 ppb, respectively. At these exposure thresholds, the RQs for 
listed aquatic plants ,vou]d still exceed the LOC, with .R:Qs of2.0 and 1.2, r:espectivdy. The 
app]ication rate would need to be reduced to below 3 lbs ai/A for the RQs resulting from a single 
growing cycle to fall below the LOC. 

2. Terrestrial 

Dietary-based and dose-based avian RQ values. are cakulated using the sub-acute dietary 
LC 50 and the acute oral LDso. The dose-based calculation takes into account that different-sized 
animals have to consume different amounts of food and the differing nutritional value of feed items. 

· 11ie LD50 may give a: better indication of inherent toxicity than the LC so in cases '""here food 
avoidance may be an issue in the test animals. The greater energy demands in wild birds could 
make similar avoidance in natural settings unlikely. Becaus,e a subacute dietary LC.YlI for 
c,hkrrmequat chloride was not defined~ and the LC50 exceeded the highest dietary test concentration 
(317'5 ppm), no definitive dietary-based RQs were calculated. If the highest dose tested were used 
to cakulate RQs, the LOC would be exceeded in three of the four forage categories. Due to the 
mass of chemical appliedt even ~t the high-end regulatory limit for testing~ 5000 ppm, above which 
chemicals are classified as practically nontoxic,, dietary RQs would be exceeded. Because of~e 
high EECs, i.e. >0.1 the highest dose tested, risk to endangered species on a dietary basis cannot be 
precluded. 

Dose-based RQs result in ex.ceedances of the acute risk LOC for al.I size classes of birds 
foraging on short grass, tan grass and broadfoaf plants/smaU insects and small (20g) birds foraging 
on fruit/pods/seeds/large insects. The acute risk LOC for restricted use and listed species is also 
exceeded for .fruit medi111m-sizedl birds foraging on fruit/pods/seeds/]arge insects. RQs are 
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calculated using upper-bound Kenaga values. If mean Kenaga values ( expected to be exceeded 
about 50% of the time) were used to calculate the RQs, acute risk LOC would still be exceeded for 
small- and medium-sized birds foraging on short grass, tall grass and broadleaf plants/large in ect 
and large birds foraging on short grass. The listed species LOC would be exceeded for large birds 
foraging on tall grass and broa<lleaf plants/large insects and for small- and medium-sized birds 
foraging on frui ts/pods/seeds/large insects. 

Because a NOAEC was not determined in the avian reproduction study, definitive chronic 
RQ values could not be calculated. However, the lowest dose tested was used to give an indication 
of potential chronic risk. The chronic risk LOC is exceeded for birds aero s all forage items at the 
maximum application rate for one growing cycle. The chronic RQ exceeded the LOC by as much as 
22-fold for birds foraging on short grass. The most sen itive endpoints were reduced feed 
consumption and decreased male body weight gain. While there is generally a high-degree of 
variability in teed consumption, in the submitted study, the reduced fee-d consumption implies the 
birds were not acclimated properly, consi tent with the deviation from the Agency avian 
reproduction study guidelines study, indicates that this study is of uncertain utility. Males in all 
three treatment groups lost weight relative to their starting weight, up to an average of 4.5g in the 
highest treatment level. The control males gained an average of2. lg. But the ecological 
ignificance of this endpoint is not clear. A loss of 4.Sg represents a 6% reduction in weight, based 

on an average size Japanese quail. For male birds that provide parental care of the young, given the 
increased energy demands on the wild birds (relative to study conditions), this reduced weight may 
lead to reduced survivorship or impaired development of offspring. Additionally, if a wild species 
was more sensitive than the Japanese quail, the effect could be amplified. 

Chronic values ( calculated with the lowest dose tested) are based on upper-bound Kenaga 
values. RQs based on mean Kenaga values also exceed the chronic risk LOC for bird across all 
forage categories. EECs exceed the LOAEC for more than 100 days, based on the upper-bound 
residues, and for more than 60 days based on the mean residues indicating that residues above the 
toxicity threshold could be available to foraging \vildlife for an extended period. 

To get below the LOAEC, the rate per application (for three applications, five days apart) 
would need to be below 0.6 lbs..ai/A for all chronic RQ values to fall below the LOC using upper
bound residues. Using a minimum application interval of 21 days reduces the maximum RQ to 17, 
a reduction of about 25%. 

The RQs are calculated using a default foliar half life of 3 5 days. If data were generated that 
demonstrated, hypothetically, three-day half life was appropriate, the maximum RQ would be 11.8, 

. approximately a 50% reduction. However, because a NOAEC was not e tablished, it is not known 
how far these parameters would have to be changed to get all RQs be1ow the LOC. 

The next most sensitive endpoints, the ratio of hatchlings to eggs set and number of cracked 
eggs, has a NOAEC of387 mg ai/kg diet, based on a significant reduction at the highest dose. If 
RQs are calculated using that endpoint, the chronic LOC would be exceeded for birds foraging on 
small grass (9.3), tall grass (4.3) and broadleaf plants/small insects (5.2), representing exceedances 
of over 9-fold. Birds foraging on fruits/pods/seeds/large insects would not exceed the LOC. 

The Japanese quail reproduction study did not establish a NOAEC, greatly reducing the 
study's utility in the risk assessment process. Additionally, the study deviates appreciably frdln 
EPA guidelines. The Agency typically prefers birds have a 1 O~week prelaying exposure period 
followed by a 10-week exposure period during egg laying. The supplemental reproduction study 
submitted to the Agency wa designed as an eight-week laying study, with a two-week pre-treatment 
period, followed by a six week treatment period. It is not clear how the results of this study would 
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relate to an Agency guideline study. EFED recommends that an avian reproduction study following 
Agency guidelines be conducted to reduce the uncertainties surrounding chronic risk to birds. 

The acute risk LOC is exceeded for all size classes of mammals foraging on short grass, tall 
grass and broadleaf plant/small insects. The listed species LOC (RQ::::0.1) is exceeded for small and 
intermediate (35g) size mammals foraging on fruits/pods/large insects. RQs are calculated using 
upper bound (95%) Kenaga values. RQs calculated with mean Kenaga values still exceeded the 
acute risk LOC in most of the same size class/forage categories, and all exceed the listed species 
LOC except the fruit/pods/large insect foragers~ however, mean exposure values are expected to be 
higher about half of the time. 

If the rate per application (for three applications, five days apart) was below 0.25 lbs ai/ A 
only small and medium-sized mammals would exceed the listed specie LOC at the upper-bound 
residues, and a rate of 0.6 lbs ai/A would result in the acute risk LOC not being exceeded. Using a 
minimum applic-ation interval of 21-day or using a hypothetical three day half life results in lower 
RQs, but docs not-appreciably change the risk picture. However, the calculated RQs are for only 
one growing cycle, and therefore do not represent the total mass of chlormequat chloride potentially 
available for exposure. ·while not entirely representative of the label usage, if nine applications of 
5.5 lbs ail A were made at five day intervals, as modeled for aquatic exposure, the highest acute 
dose-based RQ would be 24.5, and the highest chronic RQ ( calculated with the highest dose tested) 
would be 53. Since target plants are different for each application cycle, only nontarget forage items 
(e.g. weeds) would potentially be subjected to applications over more than one growing cycle. 

Two methods (dietary-based and dose-based) are used to estimate chronic risk to mammals 
and can result in considerably different RQ estimates. The dose-based (LD50) calculation takes into 
account that different-sized animals have to consume different amounts of food and that the food 
itself has differing nutritional value. The LDso may give a better indication of inherent toxicity than 
the LC50 in cases where food avoidance may be an issue in the test animals. If the dietary-based RQ 
values are adjusted to account for these factors, it is possible that these RQs would be roughly 
similar to the dose-based RQ values. Dose-based chronic RQs using the upper-bound residues 
exceed the chronic risk LOC for all size classes foraging on short grass, tall grass and broadleaf 
plant/small insect by factors of up to 1 8-fold. Dietary-based chronic risk quotients exceed the LOC 
using upper-bound residue estimates for mammals foraging on short grass and broadleaf 
plants/small insects. Using the mean residues, dose-based RQs (1.5-6.4) exceed the LOC for all 
size classes foraging on short grass tall grass and broadleaf plants/small insects. Dietary-based RQs 
do not exceed the LOC based on mean residues. However, the mean residues are expected to be 

. exceeded about half of the time. W'hile not entirely representative of the label usage, if nine 
applications of 5 .5 lbs ail A were made at five day intervals, as modeled for aquatic exposure, the 
highest acute dose-based RQ would be 7.4, and the highest chronic RQ (calculated with the highest 
dose tested) would be 42. 

Given that chlonnequat chloride is used as a PGR, effects on plants are to be expt!Cted. A 
single application of chlormequat chloride results in exceedances of the LOC for both monocots and 
dicots in wetlands adjacent to use sites. It is not clear to what degree wetlands would be adjacent to 
the use sites, but it cannot be ruled out. It is also not known what effect cumulative applications of 
chlonnequat chloride would have on sensitive plants. Because one of the effects seen in the study 
was a reduction in number of seeds emerged, affected wetlands could be subject to reduced numbers 
of sensitive individuals through seed mortality, or delay the emergence of sensitive plants. Delayed 
emergence may adversely affect a plant's ability to reproduce. 

Additionally, the vegetative vigor study did not establish a NOEC, based on >25% effects at 
the lowest dose tested. However. based on the drift RQ, the NOEC would need to be approximately 
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SX lower than the lowest dose to result in an exceedance for drift alone. The available data uggest 
there are differences among species in sensitivity to chlormequat chloride, and only six species were 
tested for each study, rather than the 10 per study preferred. Because .the non-listed plant LOC is 
exceeded, potential indirect to listed animals cannot be precluded based on this screening-level risk 
assessment. 

Endocrine Disruption Potential 

In a non-guideline study, chronic exposure to chlormequat chloride re ulted in increased 
numbers of cracked eggs in birds and the study author reported a significant decrease in testes 
weight, increased eggshell thinning and reduced eggshell strenbrth a:t the highest dose tested. While 
these effects are often associated with effects on endocrine-mediated pathways, it is unclear from 
the submitted study whether chlormequat chloride has the capacity to act on endocrine-mediated 
processes. 

The EPA is required under the FFDCA, as amended by FQPA, to develop a screening 
program to determine whether certain substances (including all pesticide active and other 
ingredients) "may have an effect in humans that is similar to an effect produced by a naturally 
occurring estrogen, or other such endocrine effects as the Administrator may designate." 
Follow'ing the recommendations of its Endocrine Disruptor Screening and Testing Advisory 
Committee (EDSTAC), EPA determined that there was scientific basi~ for including, as part of the 
program, the androgen and thyroid hormone systems, in addition to the estrogen hormone system. 
EPA also adopted EDSTAC's recommendation that the Program include evaluations of potential 
effects in wildlife. For pesticide chemicals, EP will use FIFRA and, to the extent that effects in 
wildlife may help detennine whether a substance may have an effect in humans, FFDCA authority 
to require the wildlife evaluations. As the science develops and resources allow, screening of 
additional hormone systems may be added to the Endocrine Disruptor Screening Program (EDSP). 
When the appropriate screening and/or testing protocol being considered under the Agency's EDSP 
have been developed, chlormequat chloride may be subjected to additional screening and/or testing 
to better characterize effects related to endocrine disruption. 

C. Uncertainties and Data Gaps 

The environmental fate dataset for chlormequat chloride is incomplete. There are no 
acceptable data for hydrolysis, photolysis, anaerobic soil metabolism and terrestrial field dissipation. 

· It was assumed that chlormequat chloride is stable with respect to these degradation pathways. In 
the aerobic soil and aerobic aquatic metabolism studies all transformation products greater than 10% 
of the applied may not have been identified. A total residue approach, which assumed that all 
unidentified extractable residues are of similar toxicity to parent chlormequat chloride, was used for 
modeling. 

The extent to which the species tested which are generally chosen for traits that make them 
suitable for use in laboratory testing, represent the sensitivity spectrum of wild animals is not clearly 
wtderstood. It is possible that the laboratory tests represent a relatively insensitive portion of_tp.e 
wild species that could be potentially exposed. If that were the case, the potential risk to animals 
would be underestimated. 

There are 27 species of plants classified as freshwater aquatic in the LOCATES database. 
However, most of them are wetland plants, not truly aquatic plants, e.g. floating species like water 
lily (e.g. l'-iymphaea spp.) or submerged/emergent species like pondweed (e.g. Potamogeton spp.). It 
is also not cle-ar to what extent the small, unrooted duckweed is representative of other aquatic plant 
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specres .. 
The envir.onmentai effects databas,e contains areas of uncertainty. The avian reproduction 

studies with the Japanese quail deviated appreciably fiom Agency guidelines. These deviations 
range from faidy minor, such as the use of a non preferred subject spe..cies,. to an appreciable 
difference in study design. Agency guideline avian reproduction studies conducted with the 
mallard duck and-'or northern bobwhite quail, are conducted for 20~22 weeks, with a 10-week pre
laying exposure followed by a lOaweek egg laying exposure period. The submitted study was 
conducted with a t\vo week pre~treatment period followed by a 6 9 weef exposure period, an \Vith 
laying birds. [t is uncertain hmv the results ,ofthi.s study woutd relate to a guideline study. 
Additionall;,\ the submitted study did not establish a NOAE.C, an important assessment endpoint, as 
statistically significant effects (feed consumption, a:du]t male weight gain) were seen at the lowest 
dose tes.ted. 

There are no data avai lable for chronic freshwater fish toxicity; therefore, risk is presumed. 
Data establishing this endpoint would reduce the uncertainty in this assessment regarding aquatic 
toxicity. 

The T-REX mode] uses consenrative screening-level assumptions, such as the use of 
Hoerger~Kenega upper-bound residues and that 100% of the animals' diet consists of contaminated 
food. In this case, chlormequat chloride wiH be used in nurseries and shadehouses and applied 
primarily to relatively high-value plants. It s,eems logical that operatoli'.'s will employ various 
methods to limit browse on the target plants. However, weeds, seeds and insects could be 
contaminated via direct deposition and spray drift and make up an appreciable portion of an. 
animal ·s diet. It is not possible in this screening-level assessment to determine the likelihood of 
sufficient exposure to pose risk. 

It is unlikely that the base assumption in T,errPlant for channelized runoff to wetlands wil1 be 
met in the case of chlormequat chloride. The model assumes 10 acres draining to one acre but the 
label limits application to ,one acre per day. Afthough it is possible for 10 oon.tiguous acres t.o be 
treated, or even for the same acre to be tr,eated l O times ov~ 10 days, thjs temporal element is not 
accounted for by Terr Plant. Further, application of chlonnequat chloride isHmited to contuineriZied 
ornamentals and bedding plants, providing for at least a minimal disconnect from the greater 
,vatershed. This represents a source of uncertainty in the assessment. 

V. CONCLUSION 
This screening,-level risk assessment for the proposed nei.v use of chiormequat chloride 

_ indicates potentiaJ risk to aquatic and terrestrial plants, birds, and mammals. It is not clear what 
potential effects may occur in reptiles or terre-strial-phase amphibians, although there a.re indications 
of risk to their surrogate taxon, birds. Based on potential. risk to sensitive plant species,. there is a 
potential for indirect effects to most. terrestrial anima]s given chlonnequat c11loride' s potential effect 
on primary productivity. Chronic risk to freshwater fish is presumed due to lack of data. 

Vl. THREATENED AND ENDANGERED SPECIES 

Levds of concern for threatened and endangered species are· exceooed for several typ:es of 
wildlife; including birds,. mammals and both aquatic and terrestrial plants. Because potential rfak is 
indicated in their surrogaites, ther,e is potential risk to J.istedt amphibfo:ns aud reptiles. Exceedance of 
LOCs for plants indicate concern for indirect effects on listed terrestrial animal species reliant on 
susceptible piant communities, ,or those solely dependent on a :sensitive plant for some portion of 
their life cyde ( obligate relationships). Due to lack of data, ,chronic ri:sk to freshwater fisI1 is 
presumed. 
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The Overview of Ecological Risk Assessment Process in the Office of Pesticide Programs, 
U.S. Environmental Protection Agency (l SEPA 2004, the ·overview Document') discusses 
methods for providing the ,-.s. Fish and Wildlife Service (USF\:VS) and. tile National Marine 
Fisheries Service (NMFS), collectively 'the Servfoe:s', w-ith additional information regarding the 
listed animal species acute levels of concern (LOCs). A tool has been developed by EFED in 
consultation with the Services to ,evaluate the chance of an individual organism bein.g affected given 
the toxicity of the chemical to the organism and the dose-response curve (see Appendix: lV for 
more deta.H). For the present time, the Excel spreadsheet tool IECV 1. i wiH allow for such 
cakulations by entering in the mean slope estimate and the 95 percent confidence bounds of that 
estimate as the slope parameter for the spreadsheet It is important to note that the model output can 
go as low as 10-16 in estimating the event probability .. This cut-off is a limit in the Excel spreadsheet 
environment and should not be interpreted as an agreed upon lower bound threshold for concern for 
individual effects in any given listed species. The toxicity studies used in this risk assessment do 
not report dose-response curves, and due to resource limitations, it was not possible to determine if 
the data are available to calculate the curves. In cases where dose-respons,e curves are una:vailabie,. 
event probabilities are calculated for the listed species LOC based on a default slope assumption of 
4.5 as per original Agency assumptions of typical slope cited in Urban and Cook (1986). 

· For birds and mammals, the ,endangered species LOC is 0.1 . The chance of one individual 
being affected at an RQ equal to the LOC is 1 in 294,000. For birds, the highest acute RQ in this 
assessment is 11, for smaU~s-ized birds foraging on short grass. Iflisted birds are as sensitive to 

- chlonnequat as the endpoint used. in the model indicates, and exposed to the concentration modeled, 
the chance of an individual being affected is approximately 1 in 1. Medium-sized birds fo!aging on 
fruits/pods/large insects (RQ = 0.64} results in the potential for I in 5 individuals to be affected. 
The highest acute RQ in this assessment is 3.2, for smaU-s1zed mammals foraging on short grass. If 
listed mammals are as sensitive to chfom1equat as the endpoint used in the model indicate..s, and 
exposed to the o.:mceotraticrn. modeled, the chance of an individual being affected is approximately l 
in 1. For medium-sized mammrus foraging on fruits/pods/large inse,cts (RQ """ 0.17; lowest mammal 
RQ exceeding the LOC), the chance of an individual effect is about I in 4000. 

Because the screening-1,evel risk assess:ment indicates that the proposed new ·ChlotrrH~quat 
chloride uses exceed the endangered speer.es LOC for birds (terrestrial-phase amphibians, reptiles)~ 
mammals; and plants, a •may affect' designation can not he precluded based on this assessment. 
Due to lack of data, chmnic risk to freshwater fish is presumed. Additionally, the acute risk LOC 
for terrestrial plants is ,exceeded. The Agency considers this to be indicative of a potential for 
adverse eftects to those listed species that rely either on a specific plant species (plant species 
obligate) or multiple plant specfos (p]ant depoodant) for some important aspect oft.heir Hfe cycle 
(indirect effects.). Indirect effects may include general habitat modification, host plant loss, and 
food supply disruption. Further analysis regarding the overlap of individual species with each use 
site is required prior to det,emiining the likelihood of potential impact to listed species .. Such a 
refinement is outlined in the fol101wi.ng sections. 

A. AcUon Area 
·~. 

For listed species. assessment purposes the action area is considered to be the area affected. 
directly or indirectly by the Federal action and not merely the immediate area involved in the action. 
At the initial screening-level; the risk assessment considers broadly described taxonomic groups 

and so conservat-ively assumes that listed .species within those broad groups ar·e co-located with the 
pesticide treatment area. This means that ten:estria.l plants and vrildlife are assum,ed to be located on 
or adjacent to the treated site and aquatic organisms are assumed to be located in a surface water 
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body adjacent to the treated site. The assessment also assumes that the listed species are located 
within an assumed area, which has the relatively highest potential exposure to the pt:sticide, and that 
exposures are likely to decrease with distance from the treatment area. 

If the assumptions associated with the screening-level action area result in RQs thar are 
below the listed species LOCs, a "no effect" detennination conclusion is made with respect to listed 
species in that tax.a, and no further refinement of the action area is necessary. Furthermore, RQs 
below the listed species LOCs for a given taxonomic group indicate no concern for indirect effects 
upon listed species that depend upon the taxonomic group covered by the RQ as a resource. 
However, in situations where the screening assumptions lead to RQs in excess of the listed species 
LOCs for a given taxonomic group, a "may affect 11 designation cannot be precluded and may be 
associated ·with direct effects on listed species belonging to that taxonomic group or may extend to 
indirect effects upon listed species that depend upon that taxonomic group as a resource. In such 
cases, additional information on the biology of listed species, the locations of these species, and the 
locations of use sites need to be considered along with available information on the fate and 
transport properties of the pesticide to detennine the extent to which screening assumptions 
regarding an action area apply to a particular listed organism. These subsequent refinement steps 
could delineate how this information would impact the action area for a particular listed organism 
and may potentially include areas of exposure that are dowmvind and downstream of the pesticide 
use site. 

B. Taxonomic Groups Potentially at Risk 

The RQs calculated based on the ratio of EE Cs to toxicity endpoints, in this case the LD50 

and NOAEC from animal toxicity studies and NOEC from plant toxicity studies, indicate potential 
risk to listed birds (terrestrial-phase amphibians, reptiles), mammals, and plants (aquatic and 
terrestrial· Table 20). Due to lack of data, chronic risk to fish is presumed. 

Should estimated exposure levels occur in proximity to listed resources, the available 
screening-level information suggests a potential concern for direct effects on some listed specie 
associated ,..,ith the proposed new uses of chlormequat chloride. This Level I screening assessment 
is based on the initial assumption that listed species within the taxonomic groups of concern are 
actually present in areas for which the estimated exposure levels used for RQ calculation can be 
expected to occur. A specific determination of "may affect" for any RQ in excess of listed species 
LOCs cannot be made unti1 a determination of the co-occurrence of the listed species with the action 
area has been determined. This was not done for this assessment. 

Table 19. Listed species risks associated with potential direct or indirect effects due to the 
propose d r f hi t hl 'd · · ed t 1 a app 1cations o C orrnequa c on e m contamenz omamen a )TO uct1on. 

Listed Taxon 
Direct Effects Direct Effects 

Indirect Effects 
Acute Chronic 

Terrestrial and semi-aquatic Yes - Yes' 
plants • monocots 

Terrestrial and semi-aquatic 
Yes - Ye.I -planl-. - dicots 

Insects 0 - Yes1 

Birds Yes Yes Yes1 
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Terrestrial phase amphibians Yes Yes Yes' 

Reptiles Yes Yes Yes 1 

Mammals Yes Yes Yes 1 

Aquatic plaul., Yes - Ye:/ 

Fre hwater fish No No data2 Yes 1 

Aquatic phase amphibians No No data Yes 1 

Freshwater invertebrates No No Yes1 

Mollusks No data No dat.a Yes 1 

farine/estuarine fish No No data Yes1 

Marine/ estuarine crustaceans No No data Yest 

I Nonhsted LOC exceeded for tcrrestnal and senu-aquahc plants (monocots and dtcots), therefore pocenual tor adverse 
effects to those species that rely either on a specific plant species or multiple plant species. Plant indirect effects may 
include general habitat modification. host plant toss, and food supply disruption. 
2Lack of data does not preclude potential risk. 

C. Indirect Effects Analysis 

Because terrestrial plant RQs are above non-endangered species LOCs, the Agency 
considers this to be indicative of a potential for adverse effects to those listed species that are plant 

· species obligates or plant dependant for some important aspect of their life cycle. The extent to 
which the new uses of chlormequat chloride will indirectly affect listed animal species will require 
identification of listed species that co-occur in areas of chlormequat chloride use and an evaluation 
of critical habit as described below. Because of the potential extent of the proposed uses of 
chlormequat chloride, EFED cannot preclude the possibility of a 'may affect' designation for listed 

-species based on this as essment. 

D. Critical Habitat 

The screening-level risk assessment has identified potential concerns for direct and indirect 
effects on listed species associated with action areas where chlormequat chloride is used. In light of 
the potential for effects on listed species, the next step for EPA and the Services is to identify which 
listed species and critical habitat are potentially implicated. Analytically, the identi£cation of such 
species and critical habitat can occur in either of two ways. First, the agencies c-ould determine. 
whether the action area overlaps critical habitat or the occupied range of any listed species. If so, 
EPA would examine the potential impact of the use of chlormequat chloride on listed species and 
whether impacts on non-endangered species would affect the listed species indirectly or directly 
affect a con t-ituent element of the critical habitat. Alternatively, the agencies could determine 
which listed species depend on biological resources, or have constituent elements that fall -into, the 
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taxa that may be directly or indirectly impacted by the pesticide. Then EPA would detennine 
whether use of the pesticide overlaps the critical habitat or the occupied range of those listed 
species. At present, the information reviewed by EPA does not permit use of either analytical 
approach to make a definitive identification of species that are potentially impacted indirectly or 
critical habitats that are potentially impacted directly by the use of the pesticide. EPA and the 
Services will work together to conduct the necessary analysis. 

This screening-level risk assessment provides a table of potential biological entities that, if 
they are constituent elements of one or more critical habitats, would be of potential concern 
(Appendix V). These correspond to the taxa identified above as being of potential concern for 
indirect effects and include fre hwater fish (aquatic-phase amphibians) (presumption of chronic 
risk), birds (terrestrial-phase amphibians, reptiles). and mammals, as well as terrestrial and aquatic 
plants. These tables should serve as an initia1 step in problem formulation for further assessment of 
critical habitat impacts outlined above. 

E. Co-occurrence Analysis 

The goal of the analysis for co-location is to determine whether sites of pesticide use are 
geographically associated with known locations of 1isted species. At the screening level , this 
analysis is accomplished using the Agency's LOCATES (v. 2.10.3) database. The database use 
location infonnation for listed species at the county level and compares it to agricultural census data 
for crop production at the same county level of resolution. The database contains Federally-listed 
species that are located w1thin states ki)own to produce the crop upon which the pesticide will be 
used. Because the Level-I screening assessment c-0nsider both direct and indirect effects across 
generic taxonomic groupings, it is not possible to exclude any taxonomic group from a LOCATES 
database query for a screening-level risk assessment. The utility of the database is limited in the 
case of chlonnequat chloride by the lack of resolution in the data regarding c-0ntainerized nurseries 
and bedding plant production sites. 

Because chlorrnequat chloride is being proposed for new uses, the extent of its potential use 
has not yet been determined. As noted previously, at the screening level, it is not possible to 
evaluate all the potential direct and indirect effects that could impact endangered animals. 
Therefore, a 'may effect' designation cannot be precluded for listed animals based on this 
assessment. 
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Appendix I. Environmental Fate and Transport Data 

Abiotic Degradation 

Hydrolysis 
There are no acceptable data to fulfill this guideline requirement. The only available study 

(MRID 124063) was classifi ed as unacceptable because the material balance was incomplete and 
the sampling intervals were inadequate to establish a degradation rate. 

Aqueous Photolysis 
There are no acceptable data to fulfill this guideline requirement. The only available study 

(MRID 124063) was classified as unacceptable because the material balance was not reported, 
there were problems with the dark controls and the sampling intervals were inadequate to establish a 
degradation rate. 

Soil Photolysis 
There are no acceptable data to fulfill this guideline requirement. 

Metabolism 

Aerobic Soil 1\,;fetabolism 
In an aerobic soil metabolism study classified as supplemental (rvt.RID 46751225), 

chlormequat chloride decreased from 91-103% at day Oto 47-60% at day 28, 22-37% at day 56, 
and was 11-17% at day 112 in two loamy sand soils and two silt loam soils. Chlormequat chloride 
degraded with log-linear half-lives of 34-43 d. There were no identified major dcgradates; however 
up to 10.7% and 43 .7% of the applied radioactivity in the soil extracts of two soils was unaccounted 
for and no attempt was made to identify the transformation product(s). Consequently, all 
transformation products detected at > l 0% of the applied may not have been identified. Using a total 
residue approach that assumes all uncharacterized extractable residues are of equal toxicity to 
chJormequat chloride results in half -lives of 32- 132 d. 

Anaerobic Soil Metabolism 
There are no acceptable data to fulfill thi guideline requirement. 

Aerobic Aquatic Metabolism 
In an aerobic aquatic metabolism study classified as supplemental (MRID 46715227), 

chlormequat chloride decreased in the total systems from 105-108% at day Oto 37-92% at day 7, 
1.4-20% at day 14, 1.7-6.3% at day 30 and was 0.1-0.6% at study termination in a river water-sandy 
loam and pond water-silt loam system. There were no identified major degradates; however there 
was an unidentified TLC fraction at a maximum of 11.1 and 13.4% of the applied radioactivity in 
the sediment and total system of the river water-sandy loam system. Chlormequat chloride degraded 
with total system If-lives of 4.9-8.7d. -

Anaerobic Aquatic Metabolism 
Not required 

l\llo b iii ty 
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Batch Equilibrium 
ln a batch equilibrium study classified as acceptable (MRID 46715228), fo llowing 16 hours 

of equil ibration, 11.6-65.3%~ 38.9-78.0%, 13.8-40.2%, and 16.2-72.7% of the applied 
(

14C]chlormequat chloride was adsorbed to a Speyer 2.2 loamy sand, Sisse1n sandy loam, Les 
Evouettes stlt loam and \Vilson sand soils, respectively. Following the second desorption step, the 
percent of[ 14C]cWormequat chloride desorbed from the test soils, as percent of the radioactivity 
adsorbed, was 1 l.7-47.2% for the Speyer 2.2 loamy sand, 14.7-58.2% for the Sisseln I sandy loam, 
22.0-63.6% for the Les Evouettes silt loam, and 13.4-43.6% for the Wilson sand soils. Freundlich 
adsorption and desorption coefficients are listed in the table below. 

Soil 
Adsorption Desorption 

KF 1/n r2 Kfoc Kr 1/n I KFoc 

Speyer 2.2 
1.25 0.5109 0.9899 54.6 1.93 0.4695 0.9841 84.3 

Loamy sand 
Sisseln I Sandy 

4.57 0.6905 0.9984 291 5.29 0.6187 0.9982 337 
loam 
Les Evouettes 

1.13 0.7015 0.9913 81.2 1.54 0.5909 0.9783 110 
Silt loam 

\Vilson Sand 1.73 0.5433 0.9939 92.7 2.99 0.5346 0.9944 160 

In a batch equilibrium study classified as acceptable (NfRID 46715229), 5 or 16 hours of 
equilibration, 22.4-49.0%, 59.9-76.9%, and 58.1-63.5% of the applied [14C]chlormequat chloride 
was adsorbed to the Breda sandy loam, Westmaas loam, and Itingen silt loam soils .. Following the 
second desorption step. the percent of [14C]chlormequat chloride desorbed from the test soils, as 
percent of the radioactivity adsorbed, was 40.6-68.8% for the Breda sandy loam, 2 1. 9-34.6% for the 
Westmaas loam, and 20.7-55.0% for the Itingen silt loam soils. Freundlich adsorption and 
desorption coefficients are listed in the table below. 

Soil 
Adsorption Desorption 

KF 1/N r2 KFoc 
') 

KF 1/N r KFoc 

Breda Sandy loam 2.14 0.7680 0.9998 89.4 3. 18 0.7629 0.9996 133 

Westmaas Loam 9.12 0.8486 0.9999 912 12.5 0.8590 0.9996 1249 

Itingen Silt loam 8.08 0.9553 1.0000 385 10.8 0.8618 0.9997 514 

Column Leaching 
1n an aged column leaching study classified as supplemental (MRID 46715230), following 

15 days of aging, the mass balance was 98 -105% of the applied radioactivity. Extractable and 
nonextractable residues accounted for 46-49 % and 18-23% of the applied, respectively. 
Cumulative ['4CJC02 comprised 33-34% of the applied, collected on days 7 and 15 of aging. --A 
mass balance following the 2-day leaching period was not detennined. The pooled leachates 
contained 0.29-0.49% of the applied radioactivity. Data characterizing the radioactivity in the soil 
columns were not provided. 

In an aged column leaching study classified as supplemental (rv1RID 124061), following 30 
days of aging, 69% of the initial rad1oactivity was recovered, of which 43% was recovered from the 
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oil inside the nylon mesh bag and 26% was recovered from the untreated soil outside of the nylon 
mesh bag. Following 45 days of leaching with distilled water, an average of 79% of the applied was 
recovered in the 0-3 inch segment, 2% in the 3-6 inch segment, 1 % in the 6-9 inch segment, and 
<0.1 % in the 9-12 inch segment. Radioactivity in the leachate volumes totaled 2.5% of the applied. 
In the 1eachates, an average of <0.02% of the applied was recovered on days 0-3, 2.0% on day 4, 

0.4% on day 5, 0.1 % on day 6, <0.02% on days 8-35 days, and 0.02% on days 36-45. A maximum 
of 2.5% of the applied was recovered in the leachates on days 4-6. The soil was too coarsely sieved 
(12.7 mm), so that gravel might still have been present. In addition, the temperature of the soil 
column during leaching was not reported, and it was not stated whether leaching ,vas conducted in 
the dark. Also, distilled water was used which could lead to dispersion of clays that could affect soil 
structure. 

In an unaged column leaching study classified as supplemental (MRID 124062), following 
leaching with 20 inches of distilled ,vater, at a rate not exceeding 1 inch/hour, through a 15 cm 
column, 75-103% of the applied was recovered in the 0-3 inch segment, 1.6-14% in the 3-6 inch 
segment, 0.5-2.6% in the 6-9 inch segment, and <0.1-1.0% in the 9-12 inch segment for the and 
soil. Radioactivity in the leachate samples was <0.1 % of the applied. The test soils were too 
coarsely sieved (12.7 mm) prior to use in the study, so that gravel might still have been present. In 
addition the temperature of the soil column during leaching was not reported, and it was not stated 
whether leaching was conducted in the dark, Also, distilled_ water was used which could lead to 
dispersion of clays that could affect soil structure. 

Terrestrial Field Dissipation 
There are no acceptable data to fulfill this guideline requirement. 

Bioaccu mulation 
Not required. 

37 of63 

37



Appendix II. PRZ.M/EXAMS Output Files 

PA turf 

tared as P ArurfTR.out 
Chemical: chlormequat chloride 
PRZM environment: PAturtC.txt modified Sarday, 12 Octobt.T 2002 at 16:27:02 
EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at 16:33:30 
Mctfi le: wl4737.dvf modified Wedday. 3 July 2002 at 09:06: 12 
W, ter segment conct.."lltrations (ppb) 

Year Peak 96 hr 21 Day 60Day 90Day Yearly 
196 1 92.44 83.34 62.08 33.7 24.15 8.726 
1962 101 92.39 64.41 35.71 27.91 10.34 
1963 17.03 16.04 14.57 11.44 9.013 4.847 
1964 31.02 29.21 26.06 20.19 16.58 5.314 
1965 15.34 14.25 13.08 10.27 8.057 2.943 
1966 17.2 1 16.26 14.7 11.3 8.775 3.938 
1%7 192 175 126 70.78 60,7 19.35 
1968 162 152 112 68.69 56.96 17.4 
1969 33.5 30.45 21. d 12.26 10.91 5.613 
1970 16.32 15.29 13.93 10.95 8.747 3.66 
1971 47.87 44.34 38.63 26.97 20.66 6.799 
1972 234 216 160 108 78.35 23 .1 5 
1973 109 102 12.82 55.87 42 .73 14.13 
1974 76.19 72.19 60 42.12 32.06 10.56 
1975 38.73 35.47 26.3 17.76 14.% 5.093 
1976 27.78 25.69 17.96 10.9 8.728 4.858 
1977 23.37 21.44 15.39 13.08 11.02 3.946 
1978 79.69 77.0 1 63.22 36.7 27.84 8.624 
1979 122 11 6 88.72 50.38 38.45 12.07 
1980 21.41 19.92 18.78 13.89 10.83 3.689 
1981 76.53 71.42 61.43 37.4 27.85 8.098 
1982 143 134 106 71.79 52.92 16. 11 
191l3 25.48 23.29 19.36 17.07 15.8 5.422 
1984 216 203 140 83.33 63.69 18.13 
1985 70.89 67.27 54.3 39.27 30.35 9.79 

e 19R6 57.85 54.35 41.09 30.S7 25 7.746 
1987 34.51 3 1.34 21.33 14.48 13.36 5.252 
1988 220 207 158 87.55 63.98 18.48 
1989 96.1 90.09 80.07 57.37 42.73 12.94 
1990 182 171 121 67.45 52.16 15.94 

Sorted ~-v 11.$ 
Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly 
0.0322580645 16129 234 216 160 108 78.35 23.15 
0.0645161290322581 220 207 158 87.55 63.98 19.35 
0.096774193548387 I 216 203 140 83.33 63.69 18.48 
0.129032258064516 192 175 126 7 1.79 60.7 18. 13 
0. 161290322580645 182 17 1 121 70.78 56.96 17.4 
0.193548387096774 162 152 112 68.69 52.92 16. 11 
0.225806451612903 143 134 106 67.45 52.16 15.94 
0.2580645 16 129032 122 116 88.72 57.37 42.73 14.13 
0.29032258064516 I 109 102 80.07 55.87 42.73 12.94 
0.32258064516129101 92.39 72.82 50.38 38.45 12.07 
0.3548387096774 I 9 96. l 90.09 64.41 42. 12 32.06 10.56 
0.387096774193548 92.44 83.34 63.22 39.27 30.35 10.34 
0.419354838709677 79.69 71.01 62.08 37.4 27.91 9.79 
0.451612903225806 76.53 72. 19 61.43 36.7 27.85 8,726 
0.483870967741936 76. 19 71.42 60 35.71 27.84 8.624 
0.516129032258065 70.89 67.27 54.38 33.7 25 8.098 
0.548387096774 194 57.85 54.35 41.09 30.87 24. 15 7.746 
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0.580645161290323 47.S7 44.34 38.63 26.97 20.66 
0.612903225806452 38.73 35.47 26.3 20.19 16, -
0.645 !6!290322581 34.5 1 31.34 26.06 17.76 l 5. 
0.6774 1935483871 33.5 30.45 21 .84 17.07 14.96 s. 14 
0.70967741935483~ 31.02 29.21 21.33 14.48 13.36 
0. 74 1935483870968 27.78 25.69 19.36 13.~9 I 1.02 
0. 774193548387097 25.48 23.29 18.78 13.08 10.9 1 
0.80645 1612903226 23 .37 21.44 17.96 12.26 10.83 
0.8387096774 l 9355 21.41 19.92 15.39 11.44 9.013 
0.87096774 1935484 17.21 16.26 14.7 ll.3 8.775 
0 .9032258064S l 613 17.03 16.04 14.57 10.95 8.747 
0. 935483870967742 16.32 15.29 13.93 10.9 8.728 
o. 967741 935483871 15.34 14.25 13.08 I0 .27 8.057 

0.1 213 .6 200.2 138.6 82.176 63.39 1 18.445 
A vcragc of yearly avcragt;:;: 

Inputs generated by pt,4.pl - 8-August-2003 

Data used for this run : 
Output Fi le: PAturtTR 
Mctfile: w\4737.dvf 
PRZM cenario: PArurfC'.txt 
EXAM environment file; pond298.exv 
Chemical , 'aine: chlormequat chloride 
Description Variable NaJne Value Units Comments 
Molecular weight mwt 158.1 g/mol 
Henry's Law Const. henry I .6e-15 ao:n-m"3/mol 
Vapor Pressure vapr 7 .5 ~ torr 
Solubil itysol 10e6 mg/L 
Kd Kd mg/L 
Koc Koc 272 mg/L 
Photoly is half-life kdp 0 
Aerobic Aquatic Metabolism kbacw 
Anai:robic Aquatic Metabolism 
Aerobic Soil Metabolism asm 
Hydrolysis: pH 7 0 
Method: CAM 2 integer 
fncorporation DC?th: DEPI 

days Half-life 
12.6 days 
kbacs 0 
100 days 
days Half-life 
See PRZM manual 

(..·m 
Appl ication Rate: TAPP 6.16 kg1ba 
Applic~tion Efficiency; APPEFF .99 fraction 

Hal life 
day 
Haltife 

Halfife 

6.799 
5.613 
5.422 

5.252 
5.093 
4.858 
4.847 
3.946 
3.938 
3.689 
3.66 
2.943 

9. 76526666666o67 

Spray Drift 0Rf1' .01 frncl ion of application rate applir;J to pond 
Application Date Date 15-4 dd/mm or dcL1mmm or dd-mm or dd-mmm 
Interval 1 interval 5 day Set to O or delete line tor single: app. 
Interval 2 interval 5 days Set to O or delete line for single app. 

- interval 3 interval 5 days Set to O or delete line for single app. 
Interval 4 intc:rval 5 days Sec to O or delete line for single app. 
Interval 5 interval 5 days Set to O or delete line for single app. 
Interval 6 interval 5 days Set to O or delete line for single app. 
Interval 7 intcrval 5 day Set to O or delete I ine for single app. 
Interval 8 interval 5 days Set to O or delete line for single app. 
Record 17: FILTRA 

IPSCND l 
UPTKF 

Record 18: PLVK.RT 
PLDKRT 
FEXTRC0.5 

Flag for Index Res. Run 
Flag for runoff calc. 

IR Pond 
RUNOFF none none, monthly or total(avc:rage of entire run) 
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FL turf 

stored as FLrurfTR.out 
Olemical: cblormequat chloride 
PRZM environment: FLturfC.txt modifo:d Monday, 16 June2003 at 13:48:06 
EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at 16:33:30 
Mecfilc: wl2 34.dvf modifie<l Wedday, 3 July 2002 at 09:04:28 
Wacer segment concentrations (ppb) 

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly 
196] 79.05 70.58 46.85 25 .04 21.25 6.336 
1962 143 129 84.22 46.81 33.97 9.848 
1963 lOl 90.93 75.1 54.43 41.23 I l.75 
1964 145 13l 104 55.43 53.11 15.14 
1965 227 203 152 80.25 56.68 16.02 
1966 146 131 96.6 76.24 58.73 16.27 
1967 122 109 72.99 39.08 29.3 8.65 
1968 273 244 164 87.69 62.04 16.92 

e 1969 94.04 84.52 74.85 48.25 34.83 9.863 
[970 22.94 20.92 14.23 9.919 8.282 2.435 
1971 126 112 70.79 48.43 39.68 11 .26 
1972 138 1r -J 78.74 51.29 39.05 11. 09 
1973 13.4 12.06 10.4 7.948 5.966 2. 174 
1974 61.47 54.58 ~4.9 24.74 19.49 5.613 
1975 29.6[ 26 .22 17.42 12.33 l0.58 3.097 
1976 117 106 93.14 65.45 47.37 12.7 1 
1977 9 1.53 84.11 55.83 . 27.67 21.49 7. 178 
1978 202 177 116 56.78 46.01 12.&4 
1979 181 165 l l3 5&.0 1 49.88 14.38 
1980 40.9 38.02 30.7 1 21.24 17.24 5.057 
1981 50.38 45.4:5 28.64 16.83 14.96 5.344 
1982 107 94.82 60.83 47.71 35.25 9.957 
1983 227 207 172 89.46 63 .32 17.45 
1984 459 4 17 280 141 98.65 26.46 
1985 56.26 49.34 30.33 18.96 15.28 4.672 
1986 65.52 59.58 38.67 20.52 15.93 5.154 
1987 23.48 20.73 16.06 11.39 10.29 3.12 
1988 ,50.09 44.28 27.92 16.61 13.3 3.894 
1989 44.91 40.92 3 1.38 18.18 13.09 3.585 
1990 ll.41 I 0.18 9.449 7.193 5.936 1.948 

Sorted results 
Prob. Peak 96 hr 21 Day 60Day 90 Day Yearly 
0.0322580645 l 6 l 29 459 417 280 141 98.65 26.46 
0.0645 l 6 129032258 l 273 244 172 89.46 63.32 17.45 
0.0967741935483871 227 207 164 87.69 62.04 16.92 
O. I 29032258064516 227 203 152 80.25 58.73 16.27 
0.161290322580645 202 177 l 16 76.24 56.68 16.02 
0.193548387096774 181 165 ll3 65.45 53. l 1 15.14 
0.22580645 I 612903 146 131 104 58.0 l 49.88 14.3!1 
0.258064516129032 145 131 96.6 56.78 47.37 12.84 
0.29032258064516 l 143 129 93.14 55.43 46.0l 12.7[ 
0.32258064516129 138 123 84.22 54.43 41.23 11.75 
0.354838709677419 126 l 12 78.74 51.29 39.68 11.26 
0.387096774 l 93548 122 109 75.l 48.43 39.05 l l.09 
0.419354838709677 117 106 74.85 48.25 35.25 9.957 
0.451612903225806 107 94.82 72.99 47.71 34.83 9.863 
0.48387096774 l 936 JO I 90.93 70.79 46.81 33.97 9.848 
0.516129032258065 94.04 84.52 60.83 39.08 29.3 8.65 
0.548387096774194 91.53 84.1 l 55.83 27.67 21.49 7.178 
0.5806451 61290323 79.05 70.58 46.85 25.04 21.25 6.3::36 
0.612903225806452 65.52 59.58 38.67 24.74 19.49 5.613 
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0.645161290322581 61.47 54.58 34.9 21.24 17.24 
0.6774193548387] 56.26 49.34 31.38 20.52 15.93 5.154 
0. 7096774 19354839 50.38 45.45 30.71 18.96 15.28 
0.74 1935483870968 50.09 44.28 30.33 18. lR 14.96 
0.774 193548387097 44.91 40.92 28.64 16.83 13.3 
0.806451612903226 40.9 38.02 27.92 16.6[ 13.09 
0.8387096774 l 9355 29.61 26.22 17.42 12.33 10.58 
0.870967741935484 23.48 20.92 16.06 11.39 10.29 
0.90322580645 l 6 l 3 22.94 20.73 14.23 9.919 8.282 
0.935483 70967742 13.4 l 2.06 l0.4 7.948 5.966 
0.96774 l 935483871 11.41 10.18 9.449 7.l93 5.936 

0.1 227 206.6 162.8 86.946 61.709 16.855 
Average of yearly averages: 

Inputs generated by pe4.p l • 8-.A.ugust-2003 

Data used for tJ1is run: 
Output File: FLturfTR 
Metfilc: wl 2834.dvf 
PRZM scenario: FLcurfC.txt 
EXA\1S environment file: pond298.c1'V 
Chemical amc: chlormequat chloride 
Description Variable Name Value L'nics 
:\1olc:(..-u]ar wcighc mwt 158. l g/mol 
Henry's Law Coo5t.henry J.6e-15 atm-m"3/mol 
Vapor Pressure vapr 7.5c-8 torr 
Solubilitysol I Oe6 mg.IL 
Kd Kd mg/L 
Koc Koc 272 llllY' 
Photolysi half-life kdp 0 <lays Half-life 
Aerobic Aquatic Metabolism kbacw 12.6 days 

nacrobic Aquatic :\1etabolism kbacs 0 
Aerobic Soil Metabolism asm 100 days 
Hydroly is: pH 7 0 days Half-life 
~1echod; CA1'v1 2 integer ee PRZM manual 
Incorporation Depth: DEPT cm 
Application Rate: · TAPP 6.16 kilha 
Appli1.:ation Efficiency: APPEFF .99 fraction 

Comments 

Halfife 
days 
Halfite 

Halfite 

5.3.14 

5.057 
4.672 
3.894 
3.585 
3.12 
3.097 
2.435 
2.l74 
1.948 

9.3405 

Spray Drift DRFT .01 fraction of application rare applied to pond 
Applicarion Date Date l 5-4 ddimm or dd/mmm or dd-mm or dd-mm.m 
lnr~TVal l intt..-rval 5 days Set to O or delete line for single app. 
interval 2 interval 5 day8 Set to O or delete line for single app. 
Interval 3 interval 5 days Set to O or delete lint: for single app. 
Imerva! 4 interval 5 days et co O or delete line for single app. 

· Interval 5 interval 5 days Sett O or delete line for single app. 
Interval 6 interval 5 days Set to O or delete line for single app. 
Interval 7 interval 5 days Scl co O or delete line for single app. 
l n terval 8 interval 5 days Set to O or delete line for sing 1 c app. 
Record 17: Fl TRA 

IPSCND 1 
UPTKF 

Record 18: PLVKRT 
PLDK..RT 
FEXTRC0.5 

flag for Index Res. Run 
Flag for runoff calc. 

IR Pond 
RUNOFFnone none, monthly or total(average of entire run) 
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Appendix III. TREX Model Information 

Points to Consider in Development of Risk Description for Birds and Mammals 

Acute and Reproduction Dietary Discussions 
The risk assessment includes numerous calculations of dietary exposure for multiple weight classes 
of animals. However, there are energetic considerations that suggest that some weight cla s/food 
item combinations are not likely to naturally occur. For example, there are not likely to be many 15 
g mammals or 20 g birds that exclusively feed on vegetation. The risk assessor is urged to consult 
such texts as the Widlife Exposure Factors Handbook (USEP A l 993 ), which provides more 
comprehensive approaches to consider energy requirements and energy availability to estimate 
dietary exposure. ln addition, age of individuals may also play an important role in the types and 
relative amounts of food items selected. This should also be taken into account when describing 
dietary risks. 

Acute To icity RQ Approaches 
Dose-based and dietary-based acute RQs should be provided to risk managers whenever effects data 
allow. There are limitations to each approach. The dose-based approach considers that the uptake 
and absorption kinetics of a gavage toxicity study to approximate exposure associated with uptake 
from a dietary matrix. Toxic response 1s a function of duration and intensity of exposure. For many 
compounds a gavage dose represents a very short-term high intensity exposure, where dietary 
exposure may be of a more prolonged nature. The dietary-based approach assumes that animals in 
the field are consuming food at a rate similar to that of confined laboratory animals. Energy content 
in food items differs between the field and the laboratory as does the energy requirements of wild 
and captive animals. The Wildlife Exposure Factor Handbook can provide insights into energy 
requirement of animals in the wild as well as energy content of their diets 

Reproductfon RQ Approach 
The typical 21-week avian reproduction study does not address the exposure duration needed to 
elicit the observed responses. The study protocol was designed to establish a steady-state tissue 
concentration for bioaccumulative compounds. For other pesticides it i entirely possible that 
ste-ady-state tissue concentrations are achieved earlier than the 21-week exposure period. Moreover 
pesticides may exert effect at critical periods of the reproduction cycle and so long term exposure 
may not be necessary to elicit the effect observed in the 21-week protocol. The EFED risk 
assessment uses the single-day maximum estimated EEC as a conservative approach. The degree to 
which this exposure is conservative cannot be determined by the existing reproduction study. 
However, risk assessment discussions should be accompanied by the graphics from T-REX model 
regarding the number of days dietary exposure is above the NOAEC. The greater number of days 
EECs exceed the NOAEC, the greater· the confidence in predictions of reproductive risk concerns. 

·-
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Appendh. IV. TerrPlant Model 

Exposure to Terrestrial Plants including Wetlands (August 8, 2001 · version 1.0) 

Terrestrial planl~ inhabiting dry and semi-aquatic (wetland) areas may be exposed to pesticides from 
runoff and/or spray drift. Semi-aquatic areas are low-lying wet areas that may dry up at times 
throughout the year. 

EFED's runoff scenario is ( 1) based on a pesticide's water solubility and the amount ot pesticide 
present on the soil surface and its top one inch, (2) characterized as "sheet runoff,, (one treated acre to 
an adjacent acre) for dry areas, (3) characterized as "channel runofP (10 acres to a distant low-lying 
acre) for semi-aquatic or wetland areas, and (4) based on percent runoff values of 0.01, 0.02, and 
0.05 for water solubibtics of <10, 10-100, and> 100 ppm, respectively. 

EFED's Spray Drift scenario is assumed as (I) 1 % for ground application, and (2) 5% for aerial. 
airblast, forced air and spray chemigation applications. The spray drift ratio used here is in 
agreement with the policy procedures at the time the worksheet was designed. 

Currently, I) this worksheet is designed to derive the plant exposure concentrations from a single, 
maximum applicatio-n rate only. 2) For pesticide applications with incorporation of depth ofless than 
1 inch, the total loading EECs derived for the incorporation method will be same as the 
unincorporated method. 

To calculate RQ values for Non-Endangered Terre trial Plants: 

Terrestrial Plants Inhabiting Areas Adjacent to Treatment Site: 

Emergence RQ = Total Loading to Adjacent Area or EEC/Seedling Emergence EC25 
Drift RQ ;; Drift EECN egetative Vigor EC25 

Terrestrial Plants Inhabiting Semi-aquatic Areas Adjacent to Treatment Site: 

Emergence RQ = Total Loading to Semi-aquatic Area or EEC/Seedling Emergence EC25 
Drift RQ = Drift EECN egetative Vigor EC25 

To calculate RQ values for Endangered Terrestrial Plants: 

Endangered Terrestrial Plants Inhabiting Areas Adjacent to Treatment Site: 

Emergence RQ = Total Loading to Adjacent Area or EEC/Seedling Emergence ECOS 
Drift RQ = Drift EECNegetative Vigor EC05 or NOAEC 

Endangered Terrestrial Plants Inhabiting Semiaquatic Areas Ne-ar Treatment Site: 

Emergence RQ = Total Loading to Semiaquatic Area or EEC/Seedling Emergence EC05 

Drift RQ = Drift EECNegetativc Vigor ECOS orNOAEC 
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Formulas used to calculate EEC values (8/08/01; version 1.0) 

To calculate EECs for terrestrial plants inhabiting in areas adjacent to treatment sites 

Un-incorporated Ground Application (Non-granular): 

Sheet Runoff = Application Rate (lb ai/A) x RunoffValue 
Drift= Application Rate (lb ai/A) x 0.01 
Total Loading= EEC= Sheet Runoff+ Drift 

Incorporated Ground Application ·with Drift (Non-granular): 

Sheet Runoff= [Application Rate (lb ai/A)/lncorporation Depth (inch)] x Runoff Value 

Drift= Application Rate (lb ail A) x 0.0 l 
Total Loading= EEC = Sheet Runoff+ Drift 

Un-incorporated Ground App1ication (Granular): 

Sheet Runoff= EEC "' Application Rate (lb ai/A) x Runoff Value 

Incorporated Ground Application without Drift (Granular): 

Sheet Runoff = EEC = [Application Rate (lb ai/A)/Incorportion Depth (inch)] 

x RunoffValue 

Aerial/ Airblast/Spray Chemigation Applications: 

Sheet Runoff= Application Rate (lb ai/A) x Runoff Value x Application Efficiency of 0.6 

Drift= Application Rate (lb ai/A) x 0.05 
Total Loading= EEC= Sheet Runoff+ Drift 

Runoff Value= 0.01, 0.02, or 0.05 when the solubility of the chemical is <10 ppm, 10-100 ppm, 
or> 1 00 ppm, respecti veJy 

Incorporation Depth: Use the minimum incorporation depth reported on the label. 
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Appendix V. Individual Effect Chance Model 

Use of the Probit Dose Response Relationship to Provide Information on the Endangered 
Species Le·vels of Concern 

Introduction 

The document entitled Overview of Ecological Risk Assessment Process in the Office of Pesticide 
Programs, U.S. Environmental Protection Agency (USEP A 2004, the Overview Document) discusses 
methods for providing the U.S. Fish and Wildlife Service (USFWS) and the National Marine 
Fisheries Service (NMFS) 1,vith additional information regarding the listed animal species acute 
levels of concern (LOCs). This document provides (I) the background infonnation on how 
agreements were reached between the services and US EPA for methods to provide additional LOC 
information, and (2) a discussion of issues concerning those methods and their resolution. Risk 
Assessors within the Environmental Fate and Effects Division (EFED) should use the Overview 
Document as well as the foliow'ing infonnation as guidance for using the probit dose response 
relationship as a tool for providing additional information on the listed species LOCs 

Effective immediately, all screening-level risk assessments (REDS, Section 3's, Section l8's, etc.) 
using risk quotient (RQ) methods will incorporate this analysis, regardless of whether listed species 
LOCs are exceeded or not. 

Background on Discussion of LOCs with USFWS and Nl\>1FS 

Over the course of negotiations with the USFWS and N'MFS, one topic of discussion centered on the 
risk quotient values established as screening thresholds for consideration of direct toxic effects on 
listed species (j .e., the acute listed species LO Cs of 0.1 and 0.05 used for terrestria1 and aquatic 
animals, respectively). The Agency-provided the Services with the mathematical interpretations of 
these LOC values, which was documented in the background information supplied to the Services 
and is included jn the Overview Document CD distributed to all employees in EFED. In short, the 
interpretation of the LOCs was discussed in terms of best estimates of the chance of an individual 
event (mortality or immobilization) ·hould exposure at the estimated environmental concentration 
actually occur for a species with sensitivity to the pesticide on par with the toxicity endpoint selected 
for RQ calculation. 

The mathematics were based on a long-held assumption of a pro bit dose-response relationship for 
acute toxicity endpoints. The listed species LOCs or the fraction (0.05 or 0.1) of the dose e timatcd 
to produce 50% mortality were used to interpolate from a probit dose response curve to estimate the 
associated ECx, LDx, or LCx. These values were then used to estimate the chance of an individual 
event. 

Two issues were identified over the course of discussions with the Services in regard to the Agency's 
presentations of the math and the interpretation of the LOCs. First was the issue that the chance of 
individual event was highly dependant upon the assumed shape and slope of the dose-response 
relationship. Second was that the Services were unwilling to present a generic threshold of the 
chance of an individual event, below which the Services would not have a concern for listed species 
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impacts The services indicated that the baseline conditions of a species and it's biology would dictate 
species-specific concerns for tolerated effects. Further discussion on the confidence of extreme 
value extrapolations for probit dose response did not achieve an agreement between all parties on 
what the lower limit of cutoff in reporting extreme events should be for interpretation of listed 
species acute LOCs. Even consideration of using the most intolerant listed species within taxonomic 
groups as a screening basis for other more tolerant listed species was not accepted as a viable strategy 
for establishing generic effects thresholds for listed species. 

Consequently, it \Vas accepted by all parties that the Agency would provide in its risk assessments an 
interpretation of the listed species LOCs in terms of tht! chance of an individual effect should 
organisms be exposed to a media concentration or dose corresponding to 1/10 or 1/20 of the LCso, 
LD50 , or EC50 used as the acute toxicity measurement endpoint for a particular animal taxonomic 
group. To accomplish this interpretation, the Agency would use { 1) the slope of the dose response 
relationship available from the toxicity study used to establish the acute toxicity measurement 
endpoints for each animal taxonomic group; (2) an assumption of a probit dose response 
relationship; (3) a mean estimate of slope consistent with current Agency statistical procedures; and 
( 4) a lower limit to the estimate of individual effect chance based on what could be calculated by 
Excel spreadsheet "Normdist" function. 

Issues with the LOC Interpretation :Method and Their Resolution 

Discussion within the Agency has identified three issues with regard to the calculation of the chance 
of individual event corresponding to the listed species acute LOCs. The largest issue is the 
extrapolation to extremely low probability events, referring to the very large confidence inten,als 
surrounding such e timates. A secondary issue, but still very important, is the extent to which probit 
dose response slopes can be calculated for existing studies (i.e., the fitting of a probit dose response 
relationship to available data). The third issue is how to proceed when information is unavailable to 
estimate a slope. The following guidance information will address these issues: 

Extrapolation to Extremely Low Probability Events 

The nature ofthis issue centers on the fact that slope estimates are accompanied by a corresponding 
variance in the slope term. This variance in the slope term and to some extent the variance in the 
median lethal dose estimate, c.an result in wide variations of effects probabilities at the upper and 
lower tails of the dose range. While the Agency has agreed to present the effects probability 
associated with the LOCs based on the mean estimate of slope, it is evident that expression of this 
single estimate of the corresponding effects probability would suggest that the Agency has 
inordinately high confidence in this estimate, when in fact there is likely considerable variability in 
the estimate. Consequently, for the short term, it is recommended that both the estimate of effects 
probability be calculated for the mean slope estimate and listed species LOC and available 
information on the 95% confidence interval of the slope estimate be used to calculate an upper and 
lower estimate of the effects probability. It is important to note that interpretation of these resul"ts is 
not required under agreement with the Services. The Services have requested that the results be 
made available in the screening assessment reports. It is recommended that reporting minimally 
include the following discussion: 
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"Based on an assumption of a probit dose response relationship with a mean 
estimated slope of (enter slope here), the corresponding estimated chance of 
individual mortality associated with the listed species LOC of (0.1 or 0.05) the acute 
toxic endpoint for (enter appropriate animal taxonomic group) is (enter value). It 
is recognized that extrapolation of very lmv probability events is associated with 
considerable uncertainty in the resulting estimates. To explore possible bounds to 
such estimates, the upper and lower values for the me.an slope estimate (enter the 95 
percent confidence interval for the slope) were used to calculate upper and lower 
estimates of the effects probability associated with the listed species LOC. These 
values are (enter the upper and lower estimates)." 

For the present time, the Excel spreadsheet tool IECVl .1 will allow for such calculations by entering 
in the mean slope estimate and the 95 percent confidence bounds of that estimate as th~ slope 
parameter for the spreadsheet. It is important to note that the model output can go as low as 10 E-16 
in estimating the event probability. This cut-off is a limit in the Excel spreadsheet environment and 
is not to be interpreted as an agreed upon lower bound threshold for concern for individual effects in 
any given listed species. 

EFED will continue to work on establishing subsequent approaches to account for both the variance 
in the slope and the median lethal dose estimate when establishing this upper and iol-ver estimates of 
effects estimates associated with the listed species LOCs. 

Probit Slopes for Existing Studies 

Slope information may or may not be estimated for a given study upon which RQs were calculated. 
\Vhen the available data evaluation records (DERs) or study reports provide the slope information 
(i.e., mean slope estimate p-value of estimate, and 95% confidence interval of the estimate), it 
should be used as reported once these reported values have been carefully reviewed to ensure their 
accuracy. Ho\vever, there arc like1y to be situations where slope information is not provided in the 
DERs. For such si tuations, the raw data from the study must be entered into and analyzed by the 
EFED current statistical package for acute effects studies. See the EFED Statistical \Vorkgroup for 
assistance with accessing these software. Probit slope information will be used from these analyses. 
However. there are two distinctions that must be made in the reporting of these results for listed 
-species evaluation. First, studies with good probit fit characteristics can be used as reported 
accompanied with a statement that the probit dose response relationship was statistically appropriate 
for the data set. Alternatively, if the assumption of a probit dose response was shown to be 
statistically unsupported, the slope estimates are still used in the listed species LOC interpretation 
(remember we have in our policy assumed probit dose response when LOCs were establishe<l), but 
the statistical rejection criteria must be presented along with a statement : 

"Although the Agency has assumed a probit dose response relationship in establishing_ 
the listed species LOCs, the available data for the toxicity study generating RQs for 
this taxonomic group do not statistically support a pro bit dose response relationship 
(enter the p-value from the statistkal package) and so the confidence·in estimated 
event probabilities based on this dose response relationship and the listed species 
LOC is low." 
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EFED will continue to work on the development of statistical tools to explore alternative dose 
response relationships in situations where the assumption of probit dose response relationship is not 
upheld by available data. 

HO\v to Proceed When Information is Unavailable to Estimate a Slope 

State in the asses ment that infonnation is unavailable to estimate a slope from the available toxicity 
study and the reason why re-analysis of raw data is not possible. Then state that a event probability 
was calculated for the listed species LOC based on a default slope assumption of 4.5 as per original 
Agency assumptions of typical slope cited in Urban and Cook ( 1986). 

References 

nited States Envirorunental Protection Agency (USEPA). 2004. Overview of Ecological Risk 
Assessment Process in the Office of Pesticide Programst u.S. Environmental Protection Agency. 
Office of Prevention, Pesticides and Toxic Substances, Office of Pesticide Programs, Washington, 
DC. 

Urban D.J. and N.J. Cook. 1986. Hazard-Evaluation Division Standard Evaluation Procedure 
Ecological Risk Assessment. EPA 540/9-85-001. U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Washington, DC. 

48 of 63 

48



Appendix VI. Endangered Species Count from the LOCATES Database by Listed Taxon for 
each Crop 

Species Counts by State for Indicated Crops 

No species were excluded. 

Minimum of 1 Acre. 
All Medium Types Reported 

floriculture crops - bedding/garden plants, cutflowers&jlorist greens, 
foliage and potted flowering plants- total, nursery and greenhouse crops -

AL, AK, AZ, AR, CA, CO, CT , DE, DC, FL, GA, HI, 10, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, vr, 

VA, WA, WV, W I, WY 

Alabama e The taxa Amphibian has 2 species co-occurring with indicated crops. 

e 

The taxa Bird has 4 species co-occurring with indicated crops. 

The taxa Bivalve has 28 species co-occurring with indicated crops. 

The taxa Crustacean has 1 species co-occurring with indicated crops. 

The taxa Oicot has 9 species co-occurring with indicated crops. 

The taxa Ferns has 2 species co-occurring with indicated crops. 

The taxa Fish has 15 species co-occurring with indicated crops. 

The taxa Gastropod has 1 O species co-occurring with indicated crops. 

The taxa Mammal has 4 species co-occurring with indicated crops. 

The taxa Monocot has 3 species co-occurring with indicated crops. 

The taxa Reptile has 5 species co-occurring with indicated crops. 

Arizona 
The taxa Amphlbian has 2 species co-occurring with indicated crops. 

The taxa Bird has 8 species co-occurring with indicated crops. 

The taxa Dicot has 14 species co-occurring with indicated crops. 

The taxa Fish has 17 species co-occurring with indicated crops. 

The taxa Gastropod has 1 species co-occurring with indicated crops. 

The taxa Mammal has 8 species co-occurring with indicated crops. 

The taxa Monooot has 2 species co-occurring with indicated crops. 

The taxa Reptile has 2 species co-occurring with indicated crops. 

Arkansas 
The taxa Bird has 3 species co-occurring with indicated crops. 
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AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA. PR, RI, SC, SD, TN, TX, UT, VT, 

VA, WA, WV, WI, WY 

The taxa Bivalve has 5 species co-occurring with indicated crops. 

The taxa Crustacean has 2 species co-occurring with indicated crops. 

The taxa Dicot has 4 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 3 species co-occurring with indicated crops. 

California 
The taxa Amph ibian has 6 species co-occurring with indicated crops. 

The taxa Bird has 16 species co-occurring with indicated crops. 

The taxa Conf/cycds has 2 species co-occurring with indicated crops. 

The taxa Crustacean has 9 species co-occurring with indicated crops. 

The taxa Dicot has 161 species co-occurring with indicated crops. 

The taxa Fish has 29 species co-occurring with indicated crops. 

The taxa Gastropod has 1 species co-occur.ring with indicated crops. 

The taxa Insect has 22 species co-occurring with indicated crops. 

The taxa Mammal has 20 species co-occurring with indicated crops. 

The taxa Marine mml has 2 species co-occurring with indicated crops. 

The taxa Monocot has 18 species co-occurring with indicated crops. 

The taxa Reptile has 8 species co-occurring with indicated crops. 

Colorado 
The taxa Bird has 3 species co-occurring with indicated crops. 

The taxa Dicot has 6 species co-occurring with indicated crops. 

The taxa Fish has 6 species co-occurring with indicated crops. 

The taxa Insect has 2 species co-occurring with indicated crops. 

The taxa Mammal has 2 species co-occurring with indicated crops. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

Connecticut 
The taxa Bird has 3 species co-occurring with indicated crops. 

The taxa Bivalve has 1 species co-occurring with indicated crops. 
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AL, AK. AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, 

VA, WA, WV, WI, WY 

The taxa Oicot has 1 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops . 

The taxa Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

The taxa Repti le has 1 species co-occurring with Indicated crops. 

Delaware 
The taxa Bird has 2 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 2 species co-occurring with indicated crops. 

The taxa Reptile has 1 species co-occurring with indicated crops. 

Florida 
The axa Amphibian has 1 species co-occurring with indicated crops. 

The taxa Bird has 10 species co-occurring with indicated crops. 

The taxa Bivalve has 7 species co-occurring with indicated crops. 

The axa Cont /cycds has 1 species co-occurring with indicated crops. 

The taxa Crustacean has 1 species co~occurring with indicated crops. 

The taxa Oicot has 49 species co-occurring with indicated crops. 

The taxa Fish has 4 species co-occurring with indicated crops. 

The taxa Gastropod has 1 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops . 

The taxa Lichen has 1 species co-occurring with indicated crops. 

The taxa Mammal has 13 species co-occurring with indicated crops. 

The taxa Marine mml has 1 species co-occurring with indicated crops. 

The taxa Monocot has 3 species co-occurring with indicated crops. 

The taxa Reptile has 1 O species co-occurring with indicated crops. 

Georgia 
The taxa Amphlbian has 1 species co-occurring with indicated crops. 
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AL, AK. AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, 

VA, WA, WV, WI , WY 

The taxa Bird has 5 species co-occurring with indicated crops. 

The taxa Biva lve has 16 species co-occurring with indicated crops. 

The taxa Conf/cyods has 1 species co-occurring with indicated crops. 

The taxa Dicot has 9 species co-occurring with indicated crops. 

The taxa Ferns has 2 species co-occurring with indicated crops. 

The taxa Fish has 8 species co-occurring with indicated crops. 

The taxa Mammal has 3 species co-occurring with indicated crops. 

The tax.a Marine mml has 1 species co-occurring with indicated crops. 

The taxa Monocot has 6 species co-occurring with indicated crops. 

The taxa Repti le has 2 species co-occurring with indicated crops. 

Hawaii 
The taxa Arachnid has 1 species co-occurring with indicated crops. 

The taxa Bird has 32 species co-occurring with indicated crops . 

The taxa Crustacean has 1 species co_-occurring with indicated crops. 

The taxa Dicot has 233 species co-occurring with indicated crops . 

The taxa Ferns has i 2 species co-occurring with indicated crops. 

The taxa Gastropod has 39 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Marine mmr has 1 species co-occurring with indicated crops. 

The taxa Monocot has 22 species co-occurring with indicated crops. 

The taxa Reptile has 2 species co-occurring with indicated crops. 

Idaho 
The taxa Bird has, species co-occurring with indicated crops. 

The tax.a Dicot has 3 species co-occurring with indicated crops. 

The taxa Fish has 8 species co~oocurrlng with indicated crops. 

The tax.a Gastropod has 2 species co-occurring wlth indicated crops . 

The taxa Mammal has 3 species co-occurring with indicated crops. 

Illinois 
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AL, AK, AZ, AR, CA, CO, CT, OE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, 

VA, WA, WV, WI, WY 

The taxa Bird has 3 species co-occurring with indicated crops. 

The taxa Bivalve has 7 species co-occurring with indicated crops. 

The taxa Crustacean has 1 species co-occurring with indicated crops. 

The taxa Dicot has 7 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Insect has 2 species co-occurring with indicated crops. 

The taxa Mammal has 2 species co-occurring with indicated crops. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

Indiana 
The taxa Bird has 3 species co-occurring with indicated crops. 

The taxa Bivalve has 11 species co-occurring with indicated crops. 

The taxa Dicot has 4 species co-occurring with indicated crops. 

The taxa Insect has 2 species co-occurring with indicated crops. 

The taxa Mammal has 2 species co-occurring with indicated crops. 

The taxa Reptile has 1 species co-occurring with indicated crops. 

Iowa 
The taxa Bird has 3 species co·OC{;Uffing with indicated crops. 

The taxa Bivalve has 2 species co-occurring with indicated crops. 

The taxa Oicot has 3 species co-occurring with indicated crops. 

The taxa Ferns has 1 species co-occurring with indicated crops. 

The taxa Fish has 2 species co-occurring with indicated crops. 

The taxa Gastropod has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 2 species co-occurring with indicated crops. 

Kansas 
The taxa Bird has 4 species co-occurring with indicated crops. 

The taxa Dicot has 1 species co-occurring with indicated crops. 

The taxa Fish has 4 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops. 
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AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml , MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, 

VA, WA, WV, Wl , WY 

The taxa Mammal has 2 species co-occurring with indicated crops . 

The taxa Monocot has 1 species co-occurring with indicated crops. 

Kentucky 
The taxa Bird has 7 species co-occurring with indicated crops. 

The taxa Bivalve has 22 species co-occurring with indicated crops. 

The taxa Crustacean has 1 species co-occurring with indicated crops. 

The taxa Dicot has 9 species co--occurring with indicated crops. 

The taxa Fish has 3 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 3 species co-occurring with indicated crops. 

Louisiana 
The taxa Bird has 5 species co-occurring with indicated crops. 

The taxa Bivalve has 2 species co-occurring with indicated crops . 

The taxa Dicot has 1 species co-occurring with indicated crops. 

The taxa Fems has 1 species co-occurring with indicated crops. 

The taxa Fish has 2 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Marine mml has 1 species co-occurring with indicated crops. 

The taxa Reptile has 7 species co-occurring with indicated crops. 

Maine 
The taxa Bird has 3 species co-occurring with indicated crops. 

The taxa Dicot has 1 species co-occurring with indicated crops. 

The taxa Fish has 2 species co-occurring with fndicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 2 species co-occurring with indicated crops. 

Maryland 
The taxa Bird has 2 species co-occurring with indicated crops. 

The taxa Bivalve has 1 species co-occurring with indicated crops. 

The taxa Dicot has 4 species co-occurring with indicated crops. 
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AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml , MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RJ SC, SD, TN, TX, UT, VT, 

VA, WA, WV, WI, WY 

The taxa Fish has 2 species co-occurring with indicated crops. 

The taxa Insect has 2 species co-occurring with indicated crops. 

The taxa Mammal has 2 species co-occurring with indicated crops. 

The taxa Monocot has 2 specles co-occurring with indicated crops. 

The taxa Reptile has 1 species co-occurring with indicated crops. 

Massachusetts 
The taxa Bird has 4 species co-occurring with indicated crops. 

The taxa Dicot has 1 species co-occurring with indicated crops . 

The taxa Fish has 1 species co-occurring with indicated crops . 

The taxa Insect has 3 species co~occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 2 species co-occurring with indicated crops. 

The taxa Aeptf!e has 2 species co-occurring with indicated crops. 

Michigan 
The taxa Bird has 3 species co~occurring with indicated crops. 

The taxa Bivalve has 2 species co-occurring with indicated crops. 

The taxa Dicot has 4 species co-occurring with indicated crops . 

The taxa Ferns has 1 species co-occurring with indicated crops. 

The taxa Insect has 4 species co-occurring with indicated crops. 

The taxa Mammal has 3 species co~ccurring with indicated crops. 

The taxa Monocot has 3 species co-occurring with indicated crops. 

The taxa Reptile has 1 species co-occurring with indicated crops. 

Minnesota 
The taxa Bird has 2 species co-occurring with indicated crops. 

The taxa Bivalve has 2 species co-occurring with indicated crops. 

The taxa Dicot has 2 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Insect has 1 species co~curring with indicated crops. 

The taxa Mammal has 2 species co-occurring with indicated crops. 
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AL, AK, AZ, AR, CA, CO, CT, DE, DC, Fl, GA, HI, ID, IL, IN, IA, KS KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, vr, 

VA, WA, WV, WI , WY 

The taxa Monocot has 2 species co-occurring with indicated crops. 

Mississippi 
The taxa Amphibian has 1 species co-occurring with indicated crops . 

The taxa Bird has 6 species co-occurring with indicated crops. 

The taxa Bivalve has 7 species co-occurring with indicated crops. 

The taxa Dicot has 2 species co-occurring with indicated crops. 

The taxa Ferns has 1 species co·occurring with indicated crops. 

The taxa Fish has 3 species co-occurring with indicated crops. 

The taxa Mammal has 2 species CO·occurring with indicated crops. 

The taxa Reptile has 7 species co-occurring with indicated crops. 

Missouri 
The taxa Bird has 3 species co-occurring with indicated crops. 

The taxa Bivalve has 6 species co-oc~urring with indicated crops. 

The taxa Dicot has 6 species co-occurring with indicated crops. 

The taxa Fish has 5 species co-occurring with indicated crops. 

The ta:xa Gastropod has 1 species co-occurring with indicated crops. 

The taxa Insect has 2 species co-occurring with indicated crops. 

The taxa Mammal has 2 species oo-occurring with indicated crops. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

Montana 
The taxa Bird has 2 species co-occurring with indicated crops. 

The taxa Dicot has 2 species co-occurring with indicated crops. 

The taxa Fish has 4 species co-occurring with indicated crops. 

The taxa Mammar has 2 species co-occurring with indicated crops. 

Nebraska 
The taxa Bird has 4 species ca.occurring with indicated crops. 

The taxa Dicot has 1 species co-occurring with indicated crops. 

The taxa Flsh has 2 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops. ·-
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AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI , SC, SD, TN, TX, UT, VT , 

VA, WA, WV, Wl, WY 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

Nevada 
The taxa Bird has 3 species co-occurring with indicated crops. 

The taxa Dicot has 7 species co-occurring with indicated crops. 

The taxa Fish has 15 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops . 

The taxa Repti le has 1 species co-occurring with indicated crops. 

New Hampshire 
The taxa Bird has 1 species co-occurring with indicated crops. 

The taxa Bivarve has 1 species co-occurring with indicated crops. 

The taxa Dicot has 1 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 specres co-occurring with indicated crops. 

The taxa Monocot has 1 species co-ciccurrrng wrth indicated crops. 

New Jersey 
The taxa Bird has 3 specres co-occurring with indicated crops. 

The taxa Dicot has 2 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Mammaf has 1 species co-occurring with indicated crops. 

The taxa Monocot has 3 species co-occurring with indicated crops. 

The taxa Reptile has 1 species co-occurring with indicated crops. 

New Mexico 
The taxa Amphibian has 1 species co-occurring with indicated crops. 

The taxa Bird has 7 species co-occurring with indicated crops. 

The taxa Crustacean has 1 species co-occurring with indlcated crops. 

The taxa Dicot has 10 species co-occurring with indicated crops . 

The taxa Fish has 9 species co-occurring with indicated crops. 

The taxa Gastropod has 2 species co-occurring with indicated crops. 
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AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI , SC, SD, TN, TX, UT, VT, 

VA, WA, WV, WI, WY 

The taxa Mammal has 5 species co-occurring with indicated crops. 

The tax.a Reptile has 1 species co-occurrlng with indicated crops. 

New York 
The tax.a Bird has 3 species co-occurring with indicated crops. 

The tax.a Bivalve has 1 species co-occurring with indicated crops. 

The tax.a Dicot has 4 species co-occurring with indicated crops. 

The tax.a Fems has 1 species co-occurring with indicated crops. 

The tax.a Fish has 1 species co-occurring with indicated crops. 

The taxa Gastropod has 1 species co-occurring with indicated crops. 

The tax.a Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The ax.a Monocot has 1 species co-occurring with indicated crops. 

The tax.a Reptile has 1 species co-occurring with indicated crops. 

North Caro/Ina 
The tax.a Arachnid has 1 species co-occurring with indicated crops. 

The tax.a Bird has 5 species co-occurring with indicated crops. 

The tax.a Bivalve has 8 species co-occurring with indicated crops. 

The tax.a Dicot has 20 species co-occurring wrth indicated crops. 

The tax.a Fish has 4 species co-occurring with Indicated crops. 

The tax.a Gastropod has 1 species co-occurring with indicated crops. 

The tax.a Insect has 1 species co-occurring with indicated crops. 

The tax.a Lichen has 1 species co-occurring with indicated crops. 

The tax.a Mammal has 4 specie~ co-occurring with indicated crops. 

The tax.a Marine mml has 1 species co-occurring with indicated crops. 

The tax.a Monocot has 5 species co-occurring with indicated crops. 

The taxa Reptile has 5 species co-occurring with indicated crops. 

North Dakota 
The tax.a Bird has 4 species co-occurring with indicated crops. 

The tax.a Fish has 1 species co-occurring with indicated crops. 
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AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN , IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OA, PA, PR, Al, SC, SD, TN, TX, UT, VT , 

VA, WA, WV, WI , WY 

Ohio 
The taxa Bird has 2 species co-occurring with indicated crops. 

The taxa Bivalve has 6 species co-occurring with indicated crops. 

The axa Dicot has 3 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Insect has 4 species co-occurring with indicated crops . 

The taxa Mammal has 2 species co-occurring with indicated crops. 

The taxa Monocot has 2 species co-occurring with indicated crops. 

The taxa Reptile has 2 species co-occurring with indfcated crops . 

Oklahoma 
The taxa Bird has 6 species co-occurring with indicated crops. 

The taxa Bivalve has 2 species co-occurring with indicated crops. 

The taxa Fish has 4 species c~occurring with indicated crops . 

The taxa Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 3 species co-occurring with indicated crops. 

The taxa Monocot has 2 species co-occurring with indicated crops. 

Oregon 
The taxa Bird has 5 species co-occurring with indicated crops. 

The taxa Crustacean has 1 species co-occurring with indicated crops. 

The taxa Oicot has 11 species co-occurring with indicated crops. 

The taxa Ffsh has 22 species co-occurring with indicated crops. 

The taxa Insect has 2 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 2 species co-occurring with indicated crops. 

Pennsylvania 
The taxa Bfrd has 2 species co-occurring with indicated crops. 

The taxa Bivalve has 2 species co-occurring with indicated crops. 

The taxa Mammal has 2 species co-occurring with indfcated crops. 

The taxa Monocot has 2 species co-occurring wfth indicated crops . -
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AL, AK. AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, JD, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml ) MN, 
MS, MO, MT , NE, NV, NH, NJ, NM, NY. NC, ND, OH, OK, OR, PA, PA, RI , SC, SD, TN, TX, UT , vr, 

VA, WA, WV, WI, WY 

T he tax.a Reptile has 1 species co-occurring with indicated crops. 

Rhode Island 
The taxa Bird has 1 species co-occurring with indicated crops. 

The taxa Dicot has 1 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

South Carolina e The taxa Amph ibian has 1 specles co-occurring with indicated crops. 

e 

The taxa Bird has 5 species co-occurring with indicated crops. 

The taxa 8ivaJve has 1 species co-occurring with indicated crops . 

The taxa Dicot has 12 species co-occurring with indicated crops. 

The taxa Ferns has 1 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Lichen has 1 species co-occurring with indicated crops. 

The taxa MammaJ has 1 species co-occurring with indicated crops. 

The taxa Marine mm I has 6 species co-occurring with indicated crops. 

The taxa Monocot has 6 specres co-occurring with indicated crops. 

The taxa Reptile has 5 spec ies co-occurring with ind icated crops. 

South Dakota 
The taxa Bird has 4 species co-occurring with indicated crops . 

The taxa Fish has 2 species co-occurring with indicated crops. 

The taxa Insect has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

Tennessee 
The taxa Arachnid has 1 specfes co-occurring with indicated crops. 

The taxa Bird has 4 species co-occurring with indicated crops. -
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Al. AK,, AZ, AR; CA, CO. CT, DE,. DC. FL, GA, HI. ID, It, IN,. tA, KS,. KY, LA, ME,, MD, MA, Ml. MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND•, OH, OK, OR, PA, P'R, A.I, SC, SD, TN, TX, UT, vr, 

VA, WA, WV, WI, WY 

The taxa 'Bivalve has 38 species co-occurring with indicated amps. 

The taxa Crustacean has 1 specie·s co-occurring with ind/caited ciops. 

The taxa Dicot has 16 species co-occurring with indicated: crops .. 

The taxa Fems has 11 species. oo-occurring1 with indicated cr,ops. 

The taxa Fish has ~ 6 species co-occur:rfng wfth indicated crops. 

The, taxa Gastropod has 2 species co,occurring with i ndiicated crops. 

The taxa Lichen has 1 species co-occurring with indicated crops. 

The ta:xa Mam ma1 has 3, s1peci es co-occu r;ring with i:nducated crops. 

The taxa Monoco.t has 1 species oo~oocurring with indicated crops . 

Texas· 
The taxa Amphibian has 4 species ca-occurring with indicated cr,ops. 

The taxa. Arachnid has 1 O s peel.es co-occurring with indicated cr,ops. 

Tne ta:xa Bird has 13 species co-occurring with indicated crops. 

The· tax.a Crustacean has 1. spedes co-occurring wm, indicated crops. 

The taxa [Hcot has 20 species oo-occurring1 with indicated crops. 

TM taxa Fish has 4 species co~oocurring with i:ndicated crops. 

The taxa lns.ect has 8 spec:ies ,oo-oocurring with fndicabid cirops. 

Tlhe taxa Mammal has 5, species co-occurTing with indicat,ed cl'iops. 

Thie taxa Monocot has 2 species ·Co-occurring witih indicated crops. 

Thie taxa 'Reptile has 6 species ,co-occurring with !ndicatesd crops . 

Utah 
The taxa Bird has 3 species co-occurring with i ndica1ed crops. 

The taxa Dicor has 19 specie·s co-occurring with indicated crops. 

The taxa Fish has 8 species co-occurring with 'indicated crops. 

The taxa Mammal has .2 species co-ooourring with ind:icated crops. 

The taxa Monocot n as 1 species co,occu rring with indicated crops. 

Tlhe taxa Reptile has 1 species co-occurring with indicated crops. 

Vermont 
The taxa Bfrd has 11 species co-occur:ring with indicated crops. -~ .. 
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Al, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, to, IL, IN, IA, KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH. NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, 

VA, WA. WV, WI, WY 

The taxa Bivalve has 1 species co-occurring with indicated crops. 

The taxa Dioot has 1 species co-occurring with indicated crops. 

The taxa Mammal has 1 species co-occurring with indicated crops. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

Virginia 
The taxa Amphibian has 1 species co-occurring with indicated crops. 

The taxa Bird has 3 species co-occurring with indicated crops. 

The taxa Bivalve has 13 species co-occurring with indicated crops. 

The taxa Crustacean has 1 species co~occurring with indicated crops. 

The taxa Dicot has 12 species co-occurring with indicated crops . 

The taxa Fish has 5 species co-occurring with indicated crops. 

The taxa Gastropod has 1 species co-occurring with indicated crops. 

The taxa Insect has 3 species co-occurring with indicated crops. 

The taxa Marnmal has 5 species co-occurring with indicated crops. 

The taxa Monocot has 4 species co-occurring with indicated crops. 

The taxa Reptile has 1 species oo-occurring with indicated crops. 

Washington 
The taxa Bird has 5 species co-occurring with indicated crops. 

The taxa Dicot has 7 species co-occurring with Indicated crops. 

The taxa Fish has 18 species co-occurring with indicated crops. 

The taxa Insect has 1 ·species co-occurring with indicated crops. 

The taxa Mammal has 4 species co-occurring with indicated crops. 

West Virginia 
The taxa Amphibian has 1 species co-occurring with indicated crops. 

The taxa Bird has 1 species co-occurrlng with indicated crops. 

The taxa Bivalve has 5 species co~occurring with ind icated crops. 

The taxa Dicot has 4 species co-occurring with indicated crops. 

The taxa Gastropod has 1 species co-occurring with indicated crops. 

The taxa Mammal has 4 species co-occurring with indicated crops. 
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AL, AK, AZ, AR, CA. CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA. KS, KY, LA, ME, MD, MA, Ml, MN, 
MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, 

VA, WA, WV, WI, WY. 

The taxa Monocot has 1 species co-occurring with indicated crops. 

Wisconsin 
The taxa Bird has 4 species co-occurring with indicated crops. 

The taxa Bivalve has 2 species co-occurring with indicated crops. 

The taxa Dicot has 4 species co-occurring with indicated crops . 

The taxa Insect has 2 species co-occurring with indicated crops. 

The taxa Mammal has 2 species co-occurring with indicated crops. 

The taxa Monocot has 2 species co-occurring with indicated crops . 

Wyoming 
• The taxa Bird has 1 species co-occurring with indicated crops. 

• 

The taxa Dicot has 2 species co-occurring with indicated crops. 

The taxa Fish has 1 species co-occurring with indicated crops. 

The taxa Mammal has 4 species co-occurring with indicated crops. 

No pecies were excluded. 

Dispersed species included in report. 
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